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Going hand-in-hand with re- 
vised design and improved 
methods of fabrication --- alloys 
containing Nickel give greater 
play to the skill of the engineer. 
Nickel fortifies steels, cast irons, 
bronzes - + imparting strength, 
hardness, toughness, and resist- 
ance to Wear, shock, f atigue and 
corrosion. Nickel in the metal 
improves response tO heat-treat- 
ing, and machining. Whatever 
your ‘ndustry, W° solicit the 
opportunity to help you with 


counsel and data. 


THE INTERNATIONAL NICKEL COMPANY, IN 


67 WALL STREE 
REE 
- NEW YORK 5, WY. 
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Army and Navy. Its Congressional counterpart, the Wood- 
rum committee, is trying to determine the specific form that 
an organization to direct such activities should take. On page 
433 the formation of the Research Board for National Secur- 
ity, as one answer to the problem, is discussed. 


More Efficient Heat-Treating 


With highly alloyed steels not readily available under war- 
time restrictions, NE and intensified steels are being pushed 
and will continue to be used after the war. Among the heat- 
treating methods especially suited for these steels is mar- 
tempering which is described by B. F. Shepherd, chief metal- 
lurgist of Ingersoll-Rand, on page 438, in an article which 
leads from the fundamental considerations to actual per- 
formance data, showing the mechanical and metallurgical 
advantages of the process. 


Strain Gage Technique 


Until about 5 years ago, there was no gage available com- 
bining features of simplicity, low cost, lightweight, remote 
indication and high accuracy for both static and dynamic 
strain measurement. E. E. Simmons of the California Insti- 
tute of Technology, about 1939, devised an ingenious method 
for making use of fine resistance wire to measure strain. The 
usefulness of these resistance wire gages was quickly recog- 
nized by Prof. A. V. DeForrest at Massachusetts Institute 
of Technology. A great deal of effort has since been ex- 
pended in devising suitable methods for their application. 
Techniques for the use of resistance wire strain gages at 
the Douglas Aircraft for stress-strain analysis are described 
by E. G. Van Leeuwen and W. F. Gunning on page 443. The 
associated equipment for static and dynamic strain measure- 
ments will be described in a succeeding article. 


Drawing Release 


In a continuing series of articles, James E. Thompson. 
chief engineer, Booth Manufacturing Corporation has dis- 
cussed the organization of an engineering department. per- 
sonnel and cost control. planning and coordination 
PRODUCT 


pom 
ENGINEERING, March, May, June 1945). In this 
month’s installment. page 465. the author proposes practical 
methods for proper control of drawings, release procedures. 
records and change requests. 


Elliptic Gears for Quick Return Mechanisms 


Many machine tools, packaging and folding machines do 
their work intermittently on the stroke of a reciprocating 
member that is driven by a quick return mechanism. In this 
field of design, the use of elliptic gears offers some advan- 


F. H. Miller and C. H. 


of Engineering. see page 462. discuss a procedure for deter- 


tages. Young. Cooper Union School 
mining the proportions of two elliptic gears of the same size 
to produce a specified quick return ratio. 


Cup and Flange Packing Design 


Successful application of cup and flange packings depends 
greatly upon observance of rules for design that have been 
determined by long experience. The principal features of 
Everett H. Clark, Graton & 
Knight Company. are illustrated on pages 474 and 475 by 
fourteen typical applications. 


correct design. presented by 


Elongation in Spars Caused by Riveting 


l'o determine the causes of elongation in long aircraft spars 
during fabrication, an investigation was conducted by the 


/ 


manufacturing research department of Consolidated Vultee 
Aircraft Corporation. C. H. Smith, see page 471, describes 
the procedure followed in several tests and reports some in- 
teresting observations on the effects of rivet proportions. 
rivet heading pressure and rivet expansion as contributing 
causes in the growth of spars. 


Safety Features in Machine Tools 


Recent improvements in the design of machine tools bear 
evidence of the efforts of designers to eliminate accident haz- 
ards in the operation and maintenance of machines, to reduce 
fatigue, and to prevent breakdowns caused by inept han- 
dling. A. William Meyer, assistant director of design, Brown 
& Sharpe Manufacturing Company, see page 476, discusses 
these several design objectives and describes some safety and 
fatigue reducing features that have been incorporated in 
machine tools. 


Workability of 75S Aluminum 


Fabricating characteristics of 75S aluminum, such as form 
ing qualities. importance of heat-treatment, and possibilitie- 
of welding. had to be determined almost before the materia! 
was available for use. Because of the urgency of using th 
best combination of strength and light weight in aircraft. 
Northrop went after the answers to fabrication problem- 
even before the material was commercially available. Results 
of the investigations and experiences are discussed by M. 
Raskin, Northrop’s assistant chief process engineer, in the 
article beginning on page 481. 


Hydraulic Power Systems 


Howard Field. Jr. 


vided hydraulic systems into two parts; 


has di 


the power system 


For convenience of discussion 


and the distribution system. Starting on page 485 the author 
in the seventh of his series of articles discusses the chara 
teristics, types and applications of basic hydraulic powe1 
systems. Examples are included to point out the difficulty 
of combining these systems when more than one characte! 
istic is required. The next article of this series will discuss 
distribution systems. 


Physical Properties of Cellulosie Plastics 


Graphs of physical data for cellulose acetate and high 
acetyl molding materials of different formulations plotted for 
ranges of dry flow temperatures. Data contributed by Cela- 
503. Book 


nese Plastics Corperation, see Reference 


Sheets. 


page 





AUGUST HIGHLIGHTS 


Stress Raisers, by B. C. Boulton. Effect of structural discon 


tinuities on the distribution of stresses. 


Analysis of Gear Tooth Contact, by Fred Bohle. Line of ac 
tion drawings based on actual machine processes and tools 
used in cutting gears. 


Flash-Butt Welds, by J. J. Riley. Taylor-Winfield Corpora 
tion. Applicability and design standards for flash-butt welding 
average and highly stressed parts are presented. 

Hydraulic Distribution Systems,by Howard Field. Jr. Dis- 
tvpes. characteristics and combinations used in 
hydraulic distribution systems. 


cusses the 
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; 19 Good Reasons— 


ISs e There is an individual success story for each of the 19 special Sum- 
merill seamless steel tube sections shown above—but space does not 
permit giving you the details here. Furthermore, these items are merely 


gh 
‘O & % 
la F . = : 
ok me 


@ 


representative of the hundreds of special sections which we have pro- 


duced for industry over the years. 


There is, however, a common denominator for Summerill specials 


Sales Offices: 


in seamless steel tubing. Each is designed to do a job better, quicker 


Buffalo 
or at lower cost. 
Chicago 
Cincinnati In pre-war days we were able to help numerous companies to find 
Cleveland 
eyten new and improved ways to produce parts for products that ranged from 
Detroit intricate machines to sporting goods. In the competitive days that will 
Hartford follow the swing to civilian production, we will be in a still better posi- 
ils Milwaukee ; - 
Pineal tion to help you because of our war-earned experience, skills and facili- 
Philadelphia ties. Why not discuss your problems of ‘‘tomorrow’’ with Summerill, today. 
ie Pittsburgh 
. Rochester, N. Y. 
Syracuse 


SUMMERILL TUBING COMPANY 


Affiliated with EOGAR T. WARD'S SONS CO. end COLUMBIA STEEL & SHAFTING CO, 


BRIDGEPORT «+ MONTGOMERY COUNTY «+ PENNA. 
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7; meet the demand of the electronic and electrical 


industries, the welding equipment field, and in fact of all 


companies needing copper of improved machinability, 
Revere now offers Revere Free-Cutting € opper Rod. 


This is oxygen-free, high conductivity copper containing 


small amount of tellurium, which greatly increases the 


eed with which the metal can be machined, makes it 


ssible to hold to closer tolerances, and improves the finish 


t the completed parts. Electrolytic copper, while suitable 


many purposes characteristically machines with long 
igh stringers which are difficult to remove. Free cutting 
pper chips are brittle and break readily, clearing from the 
ls without attention. 
These advantages increase production rates, depending 
on the amount of machining necessary on each given 
t. Consequent lowered costs may be an important 
tor to you. 
Revere Free Cutting Copper Rod is available in sizes up 
2” and in all the usual shapes. For details, write the 
vere Executive Offices. 
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* - 
° CUSTOMERS REPORT: ° 
° “This material seems to machine much better than <« e 
. hafd copper bar; it cuts off smoothly, takes a very 
: and does not clog the die (Electrical parts.) . 
+ . 
° “Increased feed from 1%” to 6” per minut_ and do five ° 
° instead of two.”’ (Switch parts.) ° 
7 “Spindle speed increased from 924 to 1161 RPM and feed ff 
+ 0065” to .0105” per spindle revolution. This resulted in a decre ° 
. in the time required to produce the part from .0063 hours to .00 - 
° hours. Material was capable of faster machine speeds but machine © 
a was turning Over at its maximum. Chips cleared tools freely, oper 
> did not have to remove by hand.’’ (Disconnect studs.) : 
° . 
« . 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 








NO. 6 IN A SERIES EXPLAINING HOW ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 
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@@) IGNITRONS “‘trigger” 


the heavy currents 
for resistance welding 


N important use of G-E ignitron 

tubes is shown above —control- 
ling the primary current of resistance 
welders. The same benefits of split- 
second, positive “valve” action, with 
no mechanical linkage and no arcirg 
between movable contacts, are pro- 
vided by G-E ignitrons for other con- 
trol circuits—furnace, motor, etc.— 
involving heavy electrical currents. 


Current contrel is but one of this 
tube’s functions in industry. Another 
is Current Conversion—a-c to d-c. Here 
ignitrons offer the advantages of silent 
Operation, no rotating parts, no need 
for lubrication, no mechanical upkeep. 


Steel-jacket construction and mer- 


cury-pool type cathode, among other 


features -aketheG-Eignitron sturdy, 
dependaLle, and long-lived. Learn 
more about t’ is versatile electronic 
tube from G.E.’s new Booklet ETI-21, 
“Ignitron Tubes and How They Are 
Used.” Its 24 profusely illustrated 
pages, complete with selected circuits, 
tell the full story of ignitrons and how 
they serve industrially. Your free copy 
is waiting. Telephone TODAY your 
nearest G-E office or distributor, or 
write to Electronics Department, 
General Electric, Schenectady 5, N. Y. 
** The 


Hear the G-E radio programs: World 


Today” neus, M 


‘ mnday through Friday, 6:45 
p.m. EWT, CBS. “The G-E All-Girl Orches- 
tra,’ Sunday 10 p. m., EWT, NBC. “The G-I 
Hiouse Party,”’ Monday through Friday, 4 p. m., 
EW T, CBS. 


Diagram shows how the 
welding-machine operator 
starts and stops current- 
flow instantaneously by 
excitation of G-E ignitrons. 
The two tubes are reverse- 
coupied, so that each one 
handies half of the a-c 
power cycle. 


A. Water connections 
B. Water connections 


C. Welding transform- 
er primary 


D. Welding transtorm- 
er secondary 


E. Resistance welder 
machine 


F. Weld initiating 
switch 


G. ignitor excitation 
and control circuit 


H. ignitor connections 
|. Anode connections 
J. Cathode connections 
K. A-C power supply. 








IGNITRON FG-235-A.. . $75. 


This tube is one of the most widely used 
G-E ignitrons. It isa steel-jacketed, water- 
cooled, gas-filled triode with mercury- 
pool cathode, used for welder and other 
heavy current controls, and as a low- 
power current converter. For welder- 
control service, ratings are: max kva de- 


mand 1,200, with corresponding avg 


anode current 75.6 amp—max avg anod« 


current 140 amp, with corresponding 
kva demand 400. (These ratings are for 
voltages of 600 v rms and below.) Ignitor 
requirements are 200 vy and 30 amp. .. 

Ratings for current conversion will be 
supplied on request, in which case please 
include a brief description of the appli 


cation or circuit. 


GENERAL vj ELECTRIC 


TRANSMITTING, RECEIVING, 


18) 


INDUSTRIAL, 


SPECIAL PURPOSE TUBES % 


162-D12-68650 


VACUUM SWITCHES AND CAPACITORS 
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New glass and rubber belts 
stand heat 4 times better 


A typical example of B. F. Goodrich development in rubber 


T= endless pre-formed board of 
glass-fiber insulation for the Navy 
is moving out of the furnace at 300° 
F. Its a continuous operation, so a 
conveyor belt was needed to carry it 
away and let it cool. But the heat 
charred the cotton cords in every belt 
ised — every few weeks the belt had 
to be removed, and that meant loss of 
production by shutting down this con- 
eyor line. And in normal use the 
elts stretched, and had to be taken up 
very day. 

Fiberglas and B.F.Goodrich en- 
ineers got together and worked out 
belt using plies of glass fabric instead 
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of cotton. But oil had to be sprayed on 
the glass insulation, and this would 
ruin rubber. So B.F.Goodrich de- 
veloped a synthetic cover that resists 
both the oil and the intense heat. 

They made a wide belt of the new 
construction, then split it into narrow 
belts strong enough to carry the bur- 
den but leaving air spaces for quicker 
cooling. 

The new belts have already lasted 6 
months—4 times as long as the former 
belts—and look good for months 
more. And stretch has been practically 
eliminated —in the 6 months these 
new belts have had to be taken up 
only twice. Cost has been reduced, con- 


tinuous production of vital material 
made possible 

This new belt construction in which 
B. F. Goodrich has practical experience 
can be of value in many postwar 
applications where heat is present and 
where low stretch is important. It 
illustrates why hundreds of users come 
to B.F. Goodrich first to have prob- 
lems solved and to find improved 
products in all the industrial rubber 
goods they use. The B.F. Goodrich 
Company, Industrial Products Division, 
Akron, Ohio. 


B.F. Goodrich 
RUBBER amt SYNTHETIC pnoducld 


7 
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This Telechron electric alarm clock with ivory BEETLE case ts now being made by Warren 
Telechron Company and will soon be on sales counters throughout the country. Telechron clock 
housings are molded by Northern Industrial Chemical Co. and General Electric Plastics Divisions, 





BUTTONS molded of BEETLE appeal to customer, HOUSINGS for barometers, thermometers, and 
retailer, and manufacturer alike, because of other instruments, withstand wear and abrasion 
their absolute uniformity and smooth, attractive caused by constant handling when molded of 
finish that doesn’t crack or craze, chip or peel. smooth, shatter-resistant BEETLE. 


~ 
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Customers may be more plentiful than clocks just now, but there’s always 
magic sales appeal to a product housed in Berrtie*. For the plastic, Brrr e, 
has the charm of color, the pleasantness of texture, the lastingly beautiful 
finish to create and satisfy customers. 

There’s also “customer-value” appeal with BrrTLe because smart, quality 
appearance can be achieved on a low-cost, volume production basis to enable 
your product to compete profitably in the desired price range. 

And Bertie housings give needed protection to clockworks, instruments, 
radio sets, electric razors, and other mechanisms. For Bertie is both thermally 
and electrically insulating. It can be molded to close tolerances of your 
own requirements. 

Information about Bertie, the plastic that’s all color in all colors to style your 
line for modern-day consumer appeal, will be supplied on request. 
AMERICAN CYANAMID COMPANY. PLASTICS DIVISION 


: ROCKEFELCER PLAZA ° NEW YORK 26, @Wa Ve 
*Reg. U.S. Pat. Off. 





Beetle - Melmac 


Melurac - Laminac + Urac 











ind ILLUMINATED DISPLAYS, trade-marks, and signs COSMETIC CONTAINERS, jewelry boxes, and clo- 

ion 1 translucent colorful BEETLE are singularly sures molded of colorful BEETLE, have quick 

of brilliant, give pleasantly diffused light, and lead customer appeal, sales-stimulating beauty and 
the customer straight to the point of sale. utility, so essential for ideal packaging. 
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How many spots in communications 
equipment can you find for this newest — 


MICARTA. product? 
























’ : = > JUST HEAT... premolded and cured sheets are heated 
Here’s a new boost, and a challenge, to communica- (AR aS SS uniformly on both sides by infrared lampe for specified 
tions and electronic designers . . . coil forms from : ——— time 
Micarta ‘‘444’’, the latest Westinghouse development _ 
in industrial plastics. SS 
These strong, lightweight forms provide greater — 
freedom in production due to the insulating character- TRASISPRR . . . heated sheet is then quickly placed 
istics and resistance to heat, cold, humidity and chemi- wo psa wood a in —_ press or where A ors = 
rae” ‘ . pressure can be applied to mold < oe 
cals—characteristics found in al] Micarta plastics. 7 — O 


Both small and medium size forms can be eco- A | 
nomically made from Micarta ‘'444” for small-run 


production jobs. J ay \ es AY 
Micarta ‘‘444”’—a phenolic resin with a fabric base \\ AND FORM .. . pressure of about 100 psi is 


\ 
e e ° ° © a applied and shape cooled briefly old. 
—is easily formed on inexpensive and quickly-con- ——_" i) = nities: i 


structed plastic or wooden dies, A simple arbor press 
with only 100 pounds per square inch pressure can do 
the job handily. Micarta ‘‘444”’ can be formed or bent 
into a variety of shapes from flat, cured sheets with 
perfect uniformity (see examples above). m 
Micarta “444” has already found many uses in Westi house 
radio and communications equipment. How many PLANTS 0 25 CITES... OFFICES EVERYWHERE 
can you find in your product designs? Your nearest 
Westinghouse office will be glad to explore its pos- 
sibilities with you. Or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
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Micarta ‘‘444”’ is one of many Westinghouse 
products developed especially to meet engineers’ 
demands for their new designs. 

Here is a quick check list of some important 
Westinghouse developments. . . what they are, 
where to use them, what they will do. Like 
Micarta, each possesses characteristics giving 
designers greater freedom and flexibility. 

Your nearest Westinghouse office can give you 
complete data on any of these exceptional com- 
munications products. Ask for the book number 


shown in parentheses on each item. 


A QUICK CHECK LIST OF SOME WESTINGHOUSE COMMUNICATIONS PRODUCTS 


MATERIALS 


Hipersil Cores 


Ready - to- assemble Hipersil cores 
have | greater flux-carrying capacity 
and eliminate time-wasting stacking of 
tissue-thin laminations by hand. 
(B-3223-A) 








,¥aa> 
Developed during 50 years of field 
experience, Westinghouse ‘Tuffernell’’ 
insulating materials supply the right 
" grade needed for numberless com- 


munications jobs. (B-3322-A) 


ty \ 

Wew high-strength Zircon Prestite 
offers remarkable versatility for com- 
munications products . . . it has low 
loss, high resistance to thermal and 
mechanical shock and can be supplied 
with standard Solder-Seal for true 

f hermetic joining to metals. (B-3244) 


EQUIPMENT FOR THE 
COMMUNICATIONS INDUSTRY | 


> 


[ 


| 
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PARTS AND ASSEMBLIES 
Inerteen Capacitors 


Light weight, small volume and high 
reliability are features of Inerteen 
Capacitors for d-c service at 400 to 
250,000 volts. Inerteen—the liquid di- 
electric is noninflammable .. . non- 
explosive. (B-3300) 


Uniform, trouble-free, long-life serv- 
ice is built into every electronic tube in 
the Westinghouse line . . . Pliotrons, 
Kenotrons, Phototubes, Thyratrons and 
Ignitrons. (SP-204) 





Westinghouse instruments range from 
miniature panel size to 4-foot boiler 
room indicators for all types of mount- 
ings. (B-3283) 





If it takes electric heat, Westinghcuse 
can help solve the control problem with 
a well-stocked line of thermostats that 
will handle any job up to 650° F, The 
tiny thermostat illustrated is for final 
temperature control in a crystal oven. 
(B-3344) 





Smooth, functional design gives these 
rotating components high flexibility for 
radio equipment. Light weight and 
compactness are the keynotes in the 
design of these long-lived devices. Avail- 
able for a wide range of frequencies and 
voltages. (B-3242) 





1] 








CAST BASE insures accurate, 


lasting alignment. 
+ 


TOTALLY ENCLOSED construc- 
tion keeps out dirt, metal 


dust, coolants. 
* 


RIGIDLY HELD WINDINGS 
withstand strenuous start- 


stop service. 
* 


BALL BEARING construction 
allows mounting in any 
position. 

* 
CONVENIENT TERMINAL BOX 
permits permanent connec- 
tions to be made quickly. 


BUY 
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The fractional-hp motor 
with BIG-MOTOR features 


Here's a motor specifically designed and built for use on machine 
tools and other industrial equipment where frequent start-stop service or 
plugging is required, or where adverse atmospheres are encountered. 


It has a sturdy “big-motor” mounting base that facilitates precise 
alignment, and makes that alignment permanent. It has a one-piece rotor 
winding of cast aluminum that is practically indestructible. It has rigidly 
anchored stator windings of Formex* wire that stay put despite repetitive 
stop-and-go service, momentary overloads, and plugging. 


The ball bearings on this G-E machine-tool fractional-hp motor are of a 
design to meet the requirements of thrust loads. 


End-mounted motors are available in three types: with machined-rabbet 
end shield; flat-face end shield; flange-type end shield. 


G-E Type K motors are for constant-speed 
a-c, three-phase service; they provide normal 
starting and high maximum torques. Type K 
motors are available in ratings of 14, 14, 4, 
and °4 hp; 1725 rpm at 60 cycles; 1425 rpm at 
50 cycles; 220 440 volts and 550 volts. 


Typical Curves 


G-E Type BC motors are for d-c service and 
have characteristics comparable with those of 
the Type K. They are available in the same 
horsepower ratings; 1725 rpm; 115 and 230 
volts. 


Per cent full-load torque 


Other electrical types and ratings can also be 
furnished. Let us know your requirements. 


| GENERAL @ ELECTRIC 
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Speed-torque and speed-current 
Trade-mark reg. U. S. Pat. Off curves for 4-pole, a-c motors 
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OF OPERATION 


Our Type KT time meters pro- 
vide the ideal way to keep an 
accurate record of the total 
operating time of punch presses, 


GENERAL G@® ELECTRIC 
actly oes 
woeen. ax rid onsets gente 





molding machines, refrigerators 
—almost any electrically driven 
machine. They can be furnished TYPE KT TIME METER 
to match the operating charac- 
teristics of the machine, and to measure time in hours, tenths of 
hours, or minutes. 

Powered by accurate Telechron synchronous motors. Supplied 
with plastic or metal case, to harmonize with other G-E instruments 
mounted with them, and either round or square. Bulletin GEA-3299. 


THERMOSTATS 
WITH A PLUS 


G-E automatic thermostats are avail- 
able in a variety of types and temper- 
ature ranges, sufficient to cover near- 
ly any application. For example, the 
type shown is available in adjustable 
temperature ranges as low as 30 to 
120 F, and as high as 500 to 750 F. 
Current capacity is up to 25 amperes 
a-c, 115/230 volts. Higher currents and voltages are handled 
with the aid of G-E contactors. 

These thermostats are highly resistant to vibration and well 
suited for use on linotype and other machines that give ther- 
mostats a beating. Their compact switch design and the use of a 
remote bulb allow you to locate them where most convenient. 


MINIATURE 
OSCILLOGRAPH 


The G-E Type PM-17 
oscillograph will make a 
permanent fine-line photo- 
graphic record of six simul- 
taneous variations of differ- 
ent machine phenomena. It is 
little more than a foot in length, weighs but ten pounds, 
and has sensitivities of 1.7, 8, 17, and 31 milliamperes per 
millimeter, with usable frequencies up to 4 kilocycles. All of 
the essential elements of a recording magnetic oscillograph are 
included. Write for Bulletin GEA-4331. 





Buy all the BONDS you can— 
and keep all you buy 
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Note the versatility 
of this electronic relay 


Here is a reliable 
electronic relay spe- 
cially designed to give 
consistent operation even 
when the contact-mak- 
ing medium may intro- 
duce a resistance of up 
to 5 megohms (5,000,- 
000 ohms). It may also 
be used where the con- 
trolling contacts remain 
closed for only a few 
thousandths of a second 
duration. These contacts 
operate without pitting, 
arcing, or sticking. 

With this sensitive G-E relay, the contact- 
making medium may be a damp thread, moisture 
or condensation, a column of mercury, or a 
solution of milk, salt, or other conductive solution. It 
is also readily operated by contact-making in- 
struments. 

The contacts on the magnetic relay in the unit, 
which is actuated by the electronic tube, are rated 
one ampere at 115 volts a-c. These contacts can 
be used to operate external lights or auxiliary 
relays which, in turn, operate motor starters or 
other devices. 

This compact, weather-resistant G-E electronic 
relay (only 74% by 5% by 4% in.) is finding 
increasing application as a stop switch in textile 
mills, for liquid-level control, counters, temperature 
control, inspection, and other industrial jobs. Send 
for Bulletin GEA-4214. 





ELECTRONIC RELAY 


ELECTRI¢ 68-41 


EQUIPMENT P] Ct: d 
Case s a y, 5. N. 
bulletin(s)°"4 me  Z 








Motors 

> Beton 

GEA-4214 _Oscillograph 
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P-TO-DATE are you 
on ALUMINUM? 








HERE IS THE BOMB BAY of a B-26 Martin Ma- 
rauder. Into the construction of this section alone go 
hundreds of parts manufactured from six basic forms 
of Reynolds aluminum alloys. 

As goes the aircraft industry, so goes all industry 
tomorrow! Aircraft manufacturers today not only re- 
ceive prefabricated aircraft parts from Reynolds, but in 
addition use this company’s aluminum and aluminum 
alloy stock in their parts production. 


THE GLENN L. MARTIN COMPANY called upon 
Reynolds to supply six basic shapes for production of 
parts shown here. Included were bar, tubing, castings, 
sheet, forgings and extrusions. 
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heynolds offers great new alloys...startling 
new advantages in strength-weight factor 





LMOST OVERNIGHT aluminum has come of age. Today, it’s tough, 
strong, enduring! Actually, new aluminum alloys developed by Reynolds 
metallurgists, possess unit strengths greater than most structural steels . . . yet 
section for section, weigh only 4% as much. In addition, they are highly resistant 
to corrosion... possess many other qualities of vital interest to manufacturers. 


Now the use of aluminum is practicable for entire constructions ! 













IO) 7 


Reynolds armor plate alloy—tomorrow’s great sheet and / srreens suemunen suet 
plate alloy! Combines a typical tensile strength of 60,000 = / S§* i 4 
p.s.i., superior workability, good corrosion-resistance, excel- = - 
lent spot-welding properties. Write for Special Bulletin 50-A. — > 
Gives characteristics, properties, other valuable data. 8 


CONSIDER ALUMINUM. Consider the special opportunities—inherent in the 
new Reynolds aluminum alloys. Consider ease of fabrication . . . thermal and 
electrical conductivity . . . reflectivity . . . non-magnetic, non-sparking and non- 
toxic qualities . . . pleasing appearance . . . new low costs. And finally, consider 
Reynolds nationwide production and service. See catalog in Sweet’s . . . or write 
for Catalog No. 100. Reynolds Metals Company, Aluminum Division, 2524 
S Third Street, Louisville, Ky. Consider aluminum ...CONSULT REYNOLDS! 


9:,| REYNOLDS | 
ian ALUMINUM 
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Exceedingly high typical tensile strength. Higher in fact than / R Rim? 
. . . . . / We Yo 
any aluminum alloy used in the past. Splendid corrosion-re- 


SEYROLDS ALOMINUM aiior © 
/ y 


sistance. Developed primarily for extrusion and forging stock. = / 4S? 
Available also in bar, rod, extruded shapes and sheet (bare / ae J 
and clad). Special Bulletin 54-A gives complete information. as 

e 


Combines free-machining qualities with high strength and <4 
excellent heat treatment characteristics. Age-hardens at room / RI 5 15 A 
temperature after solution heat treatment, thereby eliminates ot avons 
the necessity of costly elevated temperature aging. Good 
corrosion-resistance. Write for Bulletin 55-A. 





/ RETHOLDS ALomINUM Aitoy *// 
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Yes, it’s a snap to change sheaves now, when you provide 
Allis-Chalmers’ new “Magic-Grip” — fastest mounting and 
demounting sheave on the market. Saves time and money. 














SEE WHY THE NEW “MAGIC-GRIP” MOUNTS FAST, PERFORMS SMOOTHLY 
j ¥ ‘nee 













Place sheave on shaft. Slides Slide to desired position. Slid- Tighten three capscrews — 

on smoothly because clearance is ing easily, sheave can be placed and it’s ready to go! Entire sheave 

provided by expanded bushing. exactly according to straight-edge is locked securely to shaft and 
There’s no hammering — zo forcing! ... giving you true alignment with re- grips like magic! No set screws to 
Complete sheave and bushing unit comes sulting smooth performance. A mini- damage shaft. Send for Bulletin B6310. 
intact—ready for quick, easy mounting. mum of time is required, Allis-Chalmers, Milwaukee 1, Wis. 


A 185 
Allis-Chalmers Texrope 


“MAGIC-GRIP”  ) SHEAVES 


“2 
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HOW BUNDYWELD SCORES 


ON ACTUAL STRENGTH TESTS 





} )ULTIMATE bursting strength ('4” x .028” UNUSUALLY high fatigue strength 
annealed) of 12,500 lbs. per square inch. especially recommended for use where 


vibration occurs. 


HOW BUNDYWELD IS MADE 























1 Bundyweld Tubing is made 2 ..into tubular form. Walls of 
—_— by a process entirely different uniform thickness and concen- 


from that used in making other 
tubing. A single strip of copper- 





tricity are assured by the use of 
close tolerance cold rolled strip 
This double rolled strip passes 
through a furnace where the... 











coated S.A.E. 1010 steel is con- 
tinuously rolled twice laterally... 
3 . + copper coating fuses and 

alloys with the double steel 
walls. After brazing and cooling, 
it becomes a solid double wall 
steel tube, copper brazed through- 
out 360° of wall contact ... 


ave 


ENGINEERED TO 





————BUNDY 


3100 19th Street 
San Francisco 10, California 





4 . . copper coated inside and 
out, free from scale and 
closely held to dimensions. Hard 
or annealed in standard sizes up 
to 5” O.D. Special sizes cold 
drawn. Also furnished in Monel. 


For further information, write Bundy Tubing Co., Detroit 13, Michigan 





i 
TUBING DISTRIBUTORS 
Pacific Metals Company, Ltd. Standard Tube Sales Corp. 


1 Admiral Avenue 
Maspeth, New York City, N. Y. 
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Lapham-Hickey Company 
3333 W. 47th Place 
Chicago 32, Illinois 


ULTIMATE tensile strength (annealed) 
45,000 to 52,000 P.S.I.— yield strength, 
30,000 to 36,000 P.S.I. — per cent elonga- 


tion in 2” 30% to 40%. 





HARDNESS -— Rockwell (30T — scale) 
43 - 50. 


REPRESENTATIVES:- - 


Rutan & Company Eagle Metals Company 
112 South 16th Street 3628 East Marginal Way 
Philadelphia 2, Pennsylvania Seattle 4, Washington 
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FABRICATED IN ALL USUAL FORMS 
1—SAND CASTINGS 

2—PERMANENT MOLD CASTINGS 

3—DIE CASTINGS 

4—ROLLED SHEET, PLATE, AND STRIP 


EXTRUSIONS: ROD, BAR, TUBING, AND 
SPECIAL SHAPES 


6—FORGING: PRESS AND HAMMER METHOD 


7—FORMED BY BENDING, DRAWING, PRESS 
ING, AND SPINNING 


JOINED BY ALL COMMON METHODS 
RIVETING 

GAS WELDING 

ARC WELDING 

SPOT WELDING 


FLASH WELDING 


DESIGN NOTES ON FORMING (No. 7) 


Methods employed for forming magnesium compare with those used for othe: 
metals. Magnesium, however, is usually formed at elevated temperatures— 
offering several advantages over cold working. Magnesium parts are usually 
formed in a single operation—there is no need for repeated annealing and 
redrawing. Thus not only is time cut in making the part, but the need for addi 
tional die equipment for drawn parts is eliminated. Hot forming also permits the 
reduction of allowances for spring-back. When forming at 600° F. no spring- 
back allowance is necessary. At lower temperatures, allowances depend upon 
the type of alloy, thickness of material, radius of bend and forming temperature. 


Magnesium Alloy sheet can be blanked, punched and sheared much the same as 
other metals. Complete data on these and other operations are available to you 


EXPERIENCE WITH MAGNESIUM {S$ AVAILABLE TO YOU CONSULT WITH DOW 
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n —deep drown parts in one operation 
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:SS- 
0s no need for repeated annealing and redrawing 
Here's another of those magnesium fabrication advantages that helps 
make this lightest structural metal so important to manufacturers: 
You can produce deep drawn parts in a single operation, saving 
both time and equipment. 
DRAW ON 29 YEARS’ The aircraft industry, among others, is thoroughly familiar with this 
EXPERIENCE ' technique. Plane manufacturers are putting out engine oil tanks, 
’ nose spinners, wheel dust covers, hub caps—any number of similar 
Your first step toward applying these ; ; 
: parts—by deep drawing magnesium in one operation. 
important advantages in your own it 
1e1 shop should be to get in touch with | With this hot forming method it's common to draw cylindrical cups 
$— Dow. During its 29 years’ experience to a depth of 1.5 times their diameter in a single draw—with a re- 
lly in the magnesium field, The Dow duction of 60 to 65 per cent. To get similar results in cold drawing 
ail Chemical Company has compiled a _ Steel, it would be necessary to draw to a larger diameter, anneal, 
i wealth of engineering data now yours and redraw several times. 
h to draw upon. Just contact the nearest When you design deep drawn parts, design with magnesium—and 
Dow office. do the job in one operation! 
1g- 
on 
re. aE 
Du = - 
© Al ‘ MA rOA \ 
MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN : 
shad N York e Boston e Philadelphia e Washington e Cleveland e Detroit e St. Louis e Chicago e Houston e San Francisco e Los Angeles e¢ Seattle 
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Prelubricated ball bearings, now standard on 


Westinghouse CSP Motors up to 3 hp, require 


lubrication only after five years’ or more service 


Westinghouse Type CSP Motors, 3 hp and below, bought 
in 1945, will not require lubrication before 1950. Think of it! 
Five years of operation : : . 24 hours a day :: . with no 
attention whatever to lubrication. In 1950, inspect bearings. 
If greasing is needed—a simple disassembly job—and the 
motor is all set to run until 1955. 

These prelubricated sealed ball bearings have been 
thoroughly field-tested in textile mills and in built-in 
machine tool installations. Early installations are still 
running on the original grease after seven years’ service. 

CSP motors may be mounted in any position, including 
the vertical. Wherever Class A insulation is applied, at 
least five years of operation without greasing may be 
expected. Applications in higher than normal ambient 
temperatures may require modified design. 

For complete information, ask for DB-3100-CSP at your 
Westinghouse office. Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pennsylvania: J-21326 
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ONLY WESTINGHOUSE CSP MOTORS 
OFFER ALL THESE ADVANTAGES 


@ PRELUBRICATED SEALED BALL BEARINGS reduce 
lubrication maintenance . . . assure longer grease life. 


@ IMPROVED TUFFERNELL INSULATION. 
@ DYNAMICALLY-BALANCED ROTOR. 
@ DIE-CAST ROTOR with oversize fan. 


@ LIBERAL THROUGH-VENTILATION—air enters front, 
leaves at drive-end of motor. 
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This label appears on the end bracket 
of every CSP motor up to frame 225. 
it is your assurance of smooth opera- 
tien, long bearing life, and low 
maintenance. It also means: 





+ No overgreasing. 

+ No grease seepage into windings. 
* No unreplaced plugs. 

* No costly lubricating schedules. 

* Ne grease contamination. 


+ Ne) ‘‘skipped" bearings while 
greasing. 





LIBERAL 
SUPPLY 
OF GREASE 


» SNAP RING 





REMOVABLE 
SEAL 


SNAP RING 


DOUBLE 
WIDTH 
BEARING 











HOW IT WORKS 


High-grade, long-life grease, specifically 
designed for these bearings, is packed into 
the bearing assembly by the bearing manu- 
facturer. This original grease is good for at 
least five years of normal service. Double- 
' width, single-row construction permits a 

- more liberal grease supply and better sealing 
estin hou Se than the single-width design. Two seal discs, 
locked into the outer race by snap rings, fit 
PLANTS IN 25 ciTIeS...©_Jorrices eveRYWHERE ee ee ee ee 
ing seal. 


: TYPE CSP MOTORS iiagent st aiediaiaumen thdaediee ea 
bearings just as effectively as the cartridge 
bearings now in common use. 


3 A 


— SlCr! 


1945 
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* * OUR PLEDGE MAINTAINED * x es 


On October 2, 1939, we announced the policy of “no increase in sell- 
ing prices’. A progress report made October 2, 1941, showed we 


actually had reduced prices by more than 6% during the period 1939 


to 194] 


We have adhered to this policy of price reduction throughout che 
war years. Despite general increases in the costs of labor, materials and 
distribution . . . and despite governmental regulations . . . we have 
been able to maintain or reduce our prices throughout the entire period 
from 1939 to date. 


This has been made possible by our incentive system ...a method 


which, if it had been applied throughout industry, would have doubled 





America’s output of war goods for a quicker Victory and would have 


cut the cost of the war by 50! 


America’s future depends largely upon her efficrency of production. 


Our proved incentive system has in it the seeds of a satisfactory answer 


to the difficulties of this nature in industry. 


THE LINCOLN ELECTRIC COMPANY 





Clevelan © ' 

May 7 )4 74) 9 

Victory in Europe v4 
President 
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On one part finishing time was reduced from 2314 
hours to 1 hour and costs were cut 28% per lot. And 
that's typical of results obtained on this job because 

a switch was made to soft and ductile Carpenter 


Stainless +6 Strip with our famous ABC finish. 





FOR SHORT CUTS to making finer 
products at less cost, send for your 
copy of ‘Working Data for Car- 
penter Stainless Steels.’’ A note on 
your company letterhead, indicating 
your title is all that’s necessary. 





mY cotrosion re 
2 
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RODUCT ENGINEERING — 


By starting with a stainless strip which has a 
bright, smooth surface, free from marks or scratches, you can 
eliminate many final polishing operations and substantially cut 
finishing costs. Read how one manufacturer saved up to 28% on 
one job, by switching from a nickel-plated non-ferrous metal to 
Carpenter Stainless Strip. 


The plates on this truss are made from Carpenter Stainless #6 
(Type 430) Strip supplied with our standard ABC finish. All that 
was necessary to secure a bright and gleaming surface was to 
blank and tumble these parts. Previously made from nickel plated 
non-ferrous metal they had to be blanked, polished, plated, final 
polished and buffed. Now instead of finishing each piece 
separately, job lots can be tumbled at one time, thus affording 
substantial savings in time and expense. 


By using Carpenter Stainless Strip with a bright finish, you can 
reduce your finishing operations and cut production costs. In 
your planning of new or redesigned products investigate Carpenter 
Stainless Steels. Your nearby Carpenter representative can help 


you select the stainless and finish that will do the job best. Call 
him in today. 





RODUCTS 
ive YOUR P 
° THESE ADV ANTAGES 


¢ Strength and saul 

« Heat Resistance 

° Weight Saving 

+ Freedom from -_ 
« No Plating to Peel 
« Ease of Assembly 
+ Longer Product Life 
« Sales Appec! 


( arpenter STAINLESS STEELS 


Chicago, Cincinnati, Cleveland, D it. Hartford. Indian 
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MEETS THESE REQUIREMENTS for electronic equipment: 


Light weight with sturdiness is necessary, whether the device 
is carried in a plane or by ground troops. 


Corrosion resistance provided by Alcoa Aluminum Alloys 
assures greater dependability under battle conditions. 


Electrical properties of aluminum — high conductivity, non- 
magnetic, nonsparking—suit it for electronic purposes. 


IMPROVES ALUMINUM’S NATURAL ADVANTAGES: 
Silver plating, for example, gives higher surface conduc- 
tivity for high frequency currents employed electronically. 
Soldered assemblies are possible where surfaces to be joined 

have been plated. 

Successful plating on a production basis is an accomplished 
fact. “Careful control, knowing how, and strict adherence 
to formulae’’. are the rules laid down. 








Additional facilities are needed to increase the pro- 
duction on plating operations. Agencies in charge of 
procurement say they will welcome the assistance of 
s% other companies in boosting output of wartime elec- 
tronic equipment. 


Alcoa offers you basic information on plating alumi- 

num which will let you adapt the processes to your 
plant. If interested, write ALUMINUM COMPANY OF 
America, 2193 Gulf Building, Pittsburgh 19, Pa. 
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* One of many important industrial applications for HYCAR 





Hycar Parts bv Ohio Rubber Co. 


pain engineers at Jack & Heintz 
wanted to get away from the use 
of copper for a drain tube in their 
famous automatic pilot. With the 
right resilient material they could 
ivoid the use of fittings which require 
nore manpower for both manufac- 
ture and assembly of the complicated 
units. But the hydraulic fluid used, an 
isphaltic base oil, caused natural 
ubber to disintegrate, and most syn- 
thetic rubbers to swell out of shape 
quickly. Any failure of the tubing in 
the automatic pilot could easily cause 
the loss of a plane like the huge 
Curtiss Commando that is hauling 
nen and important supplies to every 


orner of the world. 


Then Hycar was tested and proved 
hat its superb oil resistance provided 


the answer—no deterioration, mini- 
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mum swelling or shrinkage. Its ex- 
cellent permanent set characteristics 
did away with the need for clamps 
to hold the tubing in place. Hycar’s 
ability to remain practically un- 
changed over a wide range of tem- 
peratures — from 70 degrees below 
zero to 185 above, meant further 
that the tubing would be failure proot 
under all conditions. Today, two 
small sections of tubing made from 
Hycar go into every Jack & Heintz 
automatic pilot to help our fliers 


get there and back safely. 


Other important properties of 
Hycar synthetic rubbers are shown 
in the box at the right. These proper- 
ties may be had in selected combina- 
tions to meet known service condi- 
tions. Ask for parts made of Hycar. 


Test them in your own applications— 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


gilli Rubbows 


, eed 








difficult or routine. Learn for your- 
self that it's wise to use Hycar for 
long-time dependable performance. 


Hycar Chemical Company, Akron 8, O. 





CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE—insuring dimen 
sional stability of parts. 


2. HIGH TEMPERATURE RESISTANCE—up to 250 
F. dry heat; up to 300° F. hot oil 

3. ABRASION RESISTANCE— 50% greater than 
natural rubber. 

4. MINIMUM COLD FLOW—even at elevated 
temperatures. 

5. LOW TEMPERATURE FLEXIBILITY—down to 
—65° F, 

6. LIGHT WEIGHT—15% to 25% lighter than 
many other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation. 

8. HARDNESS RANGE—compounds can be varied 


from extremely soft to bone hard. 
NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after prolonged con- 
tact under pressure. (Metal adhesions can be 
readily obtained when desired. ) 


ad 
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“But, J.B.— 
7 ) this machine can COUNT! 
y So why buy one that can’t?” 





ther things being equal, products equipped with 
built-in Veeder-Root Countrol have a definite edge 
in Customer-acceptance. For this extra service... 
of giving an up-to-the-minute account of its own 
performance... is a service that has many dif- 
ferent advantages in a customer's eyes. It gives 
him the advantage of being able to see whether he 
is getting out of your machine all the performance 
you built into it. It gives him the advantage of 
being able to avoid errors, arguments, delays, 
shortages and late deliveries. It enables him to 
anticipate maintenance . . . to Countrol production 
more closely. 


All these advantages of Veeder-Root Countrol are 
advantages you can sell as features of your machine. 
For Veeder-Root Devices can be readily designed 





and built into your machines without basic design 
changes. There are Veeder-Root Devices to count 
any unit of motion or performance, electrically or 
And Veeder-Root 
engineers show you, zow, in how many ways you 


mechanically. you can have 


can profit by attaching this tag to your machines. 


VEEDER-ROOT INCORPORATED 
Hartford 2, Connecticut 
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WESTINGHOUSE 
CREATED THE 


nitron 


...it revolutionized welding and is now 





finding new fields of usefulness 


| 
| 
| 
| 
I 
| 
| 
| The smooth, silent operation of resistance welding equipment is 
' made possible by the ignitron tube—originated by Westinghouse. 
| Ignitron tubes have broadened the field of welding to include pro- 
jection welding. They have lowered costs, and increased speed 
and efficiency in all types of resistance welding operations. 
Westinghouse makes a complete line of ignitrons, the small- 

est of which is the WL-681 /686 shown here. 


But welding is only one field where ignitrons can be used. 
They are useful in timing operations requiring high peak 
currents for short durations, as \-Ray timers. They are 
useful in the field of motor speed control to govern the 
speed of medium horsepower motors. They may also 
he used in the field of frequency conversion and 


Inversion, 





In the WL-681/686, you have a small, light, 
compact tool of many applications and many 
adaptations of present applications. Write 
Lamp Division. \estinghouse Electric 


Corporation, Ploomfield, New Jersey. 


IGNITRON WL-681/686 
for welding service 


Maximum welder demand 300 kva 


’ 


Maximum average current 22.4amp 


per tube 
Maximum RMS supply voltage 600 volt- 


Length+lead 9.75+7 inches 





Diameter 2.13 inches Fay, 
PLANTS IN 25 CITIES f § OFFICES EVERY WHERE 


© 1945, Westinghouse Electric Corporation 
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NOTHING LOCKS LIKE A SPEED NUT 


SPEED NUTS are the only fastening devices that 
provide a COMPENSATING thread lock and a SELF- 
ENERGIZING spring lock. TWO distinct forces are 


exerted on the screw, as the SPEED NUT is tightened. 


First, @ compensating thread lock, the two 
arched prongs moving inward to engage and lock 
against the root of the screw thread. These free- 
acting prongs compensate for tolerance variations, 
and function perfectly on oversize or undersize 
screw or bolt threads. 

Second, a _ self-energizing spring lock, cre- 
ated by the compression of the arch in both the 


2041 Fulton Road 


prongs and base. The combined forces of the 
thread lock and spring lock definitely eliminate 
vibration loosening. 

SPEED NUTS, proven in pre-war commercial in- 
dustry and now boosting the production of air- 
planes, are ready to assist you in the assembly of 
post-war metal, vitreous enamel, plastic or wood 
products. Literature is available on over 3000shapes 
and sizes, for standard or special assemblies. 


TINNERMAN PRODUCTS INC. 


Cleveland 13, Ohio 


* Trode Mark Reg. U.S. Pat. Off 
a 2 
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IT’S TIME TO GIVE YOUR 
POST-WAR PRODUCTS THEIR 


DRESS REHEARSAL 




















Be sure to add Eye Appeal by using 
the right kind of Industrial Finish! 


Your product may incorporate the best in engineering de- 
sign and construction, but unless it also has eye appeal, it 
won't receive top billing in the post-war competitive market. 





Since it’s time for a dress rehearsal, determine now just 


what requirements are needed for the finish on your product. WE ARE HEADQUARTERS FOR 
Beauty, durability, color, resistance to corrosion—these are SOLVING INDUSTRIAL FINISH 
some of the important factors that will determine the proper PROBLEMS! 
coating. Line them up and then let us help you select the 

proper M&W finish to meet these requirements. A sizable portion of the 


Maas and Waldstein Re- 


search Laboratories is de- 





oy voted to solving industrial 


finishing problems. 


You are invited to avail 


yourself of these services. 


ne a oa 


Write us today. 














“Eye Appeal Means BUY Appeal’ 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 + 6 JERSEY ST., BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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WRITE 
FOR THIS 
BOOKLET (iia 


PRODUCTS 


It contains details of FCC 
Tool Steels Cast To Shape 
and of other important 
Forging and Casting Divi- 
sion specialties that may 
offer you money-saving 
production ideas. Get your 
copy—write for it today. 


Address Dept. PE-34 


HEN it’s dies you’re making 
—small or large—or various 
other forming tools or gages or 
certain fast-wearing parts of ma- 
chines, FCC Tool Steel Cast To 
Shape can really save you money. 
Very intricate shapes can now be 
cast in one piece within an eighth- 
inch of finished size. This means 
that you pay for less steel to begin 
with, and reduce machining time 
substantially. 
Air Hardening, Oil Hardening 
and special Hot Work Tool Steels 


of various grades—each a thor- 


oughly dependable performer in its 
class—are available in this modern, 


economical form. 


Prompt delivery under CMP. 


STEEL FOR THE 
WATION'S WELFARE 


Allegheny dutan 


Forging and Casting Division 
DETROIT 20, MICHIGAN 
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How Allis-Chalmers Engineering Discovers New Ways to Build Better Motors for You, 


WANTED: 


D-C Motors to 


Dive for Navy! 


en SUBMERSIBLE MOTORS to 
run 25 feet under water — and 
build ‘em to run that way 90 days at 
a stretch! That’s the tough assign- 
ment Navy engineers turned over to 
Allis-Chalmers. 

Those motors had to: 1) with- 
stand sea pressure; 2) stay water- 
proof; 3) be light in weight. 

No. 1 problem was...how to 
ht casings. A-C en- 
gineers experimented, found the so- 


. pe ° 
individual 407970 
SHULTLAHAL CAI ft 


were built. 


part f 

Subsequent hydro- 
1 

Static tests ap plie d to them showed 

n ale cular ¢ rement and ca ho )2 

content of steel to be ok. Result 


—only a heavy weld between fab- 
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ricated parts was needed to assure 
water-tightness! 


Now the going was easier. For 
adequate surface seal, field yokes 
of one-inch rolled steel were used. 
End housings were reinforced. Ex- 
posed adjustments were made leak- 
proof. Then . minor changes in 
insulation, at other points, and the 
problem was solved. 


*k * 


“What's all this got to do with 
my problems?’ you may ask. Just 
this... Everytime A-C tackles the 
job of building special motors for 
extra-tough war applications, like 
this one, it also discovers important 
new ways to build better standard 
motors for you! 


often, “You can 
Chalmer 


That's why you hear it said so 
depend on Allis- 
Motors!’ ALvis- 


CHALMERS, MILWAUKEE, WIS. 


A 1889 


You Can Depend on 


ALLIS- 
CHALMERS 


ules ie) es 












WHAT Can't MuLTPLE wioT 
YOU DO with 
LINK-BELT 








































ROLLER CHAIN? 

















MODERN DESIGN 
Continually Utilizes 


its Basic Advantages 


MULTIPLE ® Designers and manufacturers seeking new 
versatility and new efficiency in their prod- 
ucts rely more and more on the numerous 
advantages of Silverlink Roller Chain. 
Positive transmission of power means 


perfect timing and coordination of machine 





—— operations. Shafts in any number, in any 
arrangement, can be given either direction 


< of rotation, on long or short centers. While 








» TWIST TYPE slip or creep is impossible, resilience of chain 
*, FOR MOBILE 


EQUIPMENT absorbs heavy shock loads, thereby protect- 


ing motor and driven machine. 

Depend on Link-Belt Silverlink Roller 
Chain for efficiency and long service in 
power transmission and conveying. Write 
for Engineering Data Book 1957. 

LINK-BELT COMPANY 

Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 


Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 


Offices, Factory Branch Stores and Distributors in principal cities. 
e649 









ROLLER CHAINS 
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They're war workers, these Alcoa Aluminum screw 
machine products, performing vital tasks in 
Uncle Sam’s fighting equipment. Many of them 


are unusual. Tolerances are usually exacting, 


quantities high, calling for a combination of 


high speed production and near toolroom 
accuracy. 
For years, Aleoa has operated a screw machine 


division. Appetites have been whetted by these 


Jury. 1945 


When the part is “unusual 






come to an expert like Alcoa 


unusual assignments, as machines hummed along 
on standard production. We’ve aided Aluminum 
Research Laboratories in developing finer, faster 
machining alloys. 

Whether you’re in the market for screw machine 
products or stock, we'll welcome the opportunity 
to quote on your requirements. Write ALUMINUM 
America, 2193 Gulf Building. 


Pittsburgh 19, Pennsylvania. 


COMPANY OF 





SHUTS OUT SLIP-UPS! 


Assembling baby furniture was mighty slow work with 


FRIENDLY TO PROFITS! 


.- «+ Out went burred heads and driver skids and slant 


. 
slotted screws, one manufacturer found. Too many driven screws. Out went slow-as-molasses hand driving. 
scratches to refinish — scratches caused by driver skids. So . In came power driving — and with it, savings in time and 
to pick up production he switched to Phillips Screws... . materials that sliced a big chunk off assembly costs. 





LONG ON SAFETY! 


By making it stronger and more rigid, and by banishing 
dangerous burrs, Phillips Screws made this furniture safer 
for the kids. And your designers will find they do the same 
things for your product — whether it’s tiny as a hearing 
aid or hefty as a harvester! 


TOUGH ON COMPETITION! 


Because of the ornamental design of the recess, Phillips 
Recessed Head Screws impart a “quality look” to any 
product. They give you a burr-free, blemish-free job that 
tells prospects you’re on your toes—and warns competi- 


‘ tors to watch out for theirs! : 


Its Phillipa. --- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

... It’s the exact pitch of the angles that eliminates driver skids. 

... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 























With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS %:7 SCREWS 


WOOD SCR EWS e MAC HINE SCREWS bd Heat LF-TAPP ING §S K EWS ° TOVE BOLT 





eevee eee © © © © © © © © © © © © & & & Made in all sizes, types and head styles © © © © © @ @ @ 


American Screw Co., Providence, R. |. The H. M. Harper Co., Chicago, III. Pheoll Manufactufing Co., Chicago, tl. 
; international Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 
The Lamson & Sessions Co., Cleveland, Ohio Russell Rurdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Manufacturers Screw Products, Chicago, III. Scovill Manufacturing Co., Waterville, Conn 


Atlantic Serew Works, Hartford, Conn, 
The Bristol Co., Waterbury, Conn. 
5 Central Screw Co., Chicago, III. 
JiR Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, II. 
Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
eo The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 


General Screw Mfg. Co., Chicago, Ill. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 


Pawtucket Screw Co., Pawtucket, R. |. 
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“The First Authoritative Engineering Text 


Deusted Exclusively 
ta Modern Die Casting Design.” 


“HIGH-PRESSURE 
DIE CASTING” 


H. L. HARVILL 


President, H. L. Harvill Mfg. Co. 
Los Angeles, Calif. 









and 


PAUL R. JORDAN 


Formerly Vice-Pres. & Gen. Mgr. 
Harvill Corporation, Los Angeles, Calif. 


More Than Just A Book... 
An Essential Design Manual 


This engineering text records for the first time the essential | ty 
elements of design affecting the use and production of the highest b 
quality die castings. No other book on this subject, so vital to ijm—,e 
modern production, has approached the subject from the standpoint 





i COREY a. “ 
of informing users and designers of metal good as to those elements seep “ct . 
of design that control the successful application of die castings to am”: P 
any product. There are no generalities in the text, every page is 
pertinent and vital information to material, process, design and pro- cae 


duction engineers, production personnel, inspectors and executives. 


% Gives you the correct answers 
to these questions: 
What Metals can be wsed in die casting ? 


136 Fact-Packed Pages. 





® 144 Drawings and Illustrations. 
What is the difference between hot and 
cold chamber casting ? 


*® 25 Case Studies. 


What are Pressure Mould or Premium Quality 
Die Castings, and how should they be 
designed and used ? 


*® Cloth Bound 7” x 10” Size. 





What about porosity in die castings ? 
“Red” Harvill 1s the pioneer of high 













quality die castings made from alumin- 
um, magnesium and copper, and is one 
of few men in this country qualified to 
deal with all phases of die casting design, 
production and use. By instituting this 
book, “‘Red” Harvill makes available.. 
for the first time....important engineer: 
ing information never before published. 
No engineering, metallurgical or pro- 
duction library can be complete without 
this new treatise. 


I 
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How much draft on all surfaces of a die cast- 
ing is required ? 

And hundreds of other questions of vital 
importante! 


Does Not Contain 
Any Advertising 


H. L. HARVILL MFG. CO., 
P. O. Box 335-A, Vernon, Calif. 
Please send your new book “High Pressure Die Casting” to 
Check or Money Order Enclosed. 
Send Parcel Post C. O. D. 
Company P. O. enclosed, bill 10th of month. 





NAME 

FIRM 
ADDRESS 
 —— 


— = 


STATE _ 
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T’S an important matter that Mallory silver bear- 
. ings are made to tolerances as low as 2/10,000 
of an inch. They are used in the fastest military 
planes today: planes where pressures and stresses 
are high, where uniformity and dependability are 


critical essentials. 


This same precision can mean much to your 
post-war product. Especially where speeds or loads 


= eae ! 
are great: 


By use of an electrolytic process that deposits 


silver on base metal backings, these bearings can 


now be made in enormous quantities — quickly, 
too! Costs have been reduced by various techniques 
so that prices compare favorably with other type 
bearings. In addition, Mallory manufactures preci- 
sion bearings of other metals—all to the same accu- 


rate tolerances. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 












fe 


MALLORY 
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2/10,000 of an Inch 
Can Make a 


| Big Difference in Your 


Post-War Product 


ee eee | 








Mallory research, in fact, is constantly devoted to 
the development of new bearing materials and im- 
proved production techniques. This accumulated 
experience is yours for the asking. If you manu- 
facture any of the equipment listed below, our 


engineers are in a special position to help you. 








FOR AIR COMPRESSORS + AIRCRAFT, AUTOMOTIVE AND DIESEL 
ENGINES + ELECTRIC GENERATORS. AND MOTORS = ELEVATORS * g0 
FANS AND BLOWERS + GOVERNORS + HOME APPLIANCES + MACHINE “ 
O N joois - pumps + RAILROAD EQUIPMENT = ROLLING MILLS Pia 
G $ STATIONARY AND PORTABLE ENGINES + STOKERS + TURBINES 
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PICS 





OTHER 
TYPICAL 
APPLICATIONS 


PHENOLIC 


Gift Box Sewing Kit Tool Set Razor Set Game Set 





THERMOPLASTIC hx, | CF eA | , | | ane Cs 


’ te. ra | 4 ‘ , , SQ A 


Cosmetic Kit Capsule Container Shaving Soap Bowl Perfume Set Watch Box 





—~ ? ett Pen 4 
S Pi ‘és re A , > si 


UREA CL | Coe) 24 ; oi 
~ @r 


Stationery Box Case for Glasses Candy Box Powder Box Jewelry Box 




















TO REACH A SOUND CONCLUSION TO YOUR PROBLEM IN PLASTICS consult the skilled 
technicians—engineers and designers—of the General Electric Company. For advice on 
the successful application of plastics materials using all available processes of manufacture, 
write Section F-31, General Electric Company, One Plastics Avenue, Pittsfield, Mass., or 
call the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: “The G-E All-girl Orchestra’’ Sunday 10 P.M. EWT, NBC. ‘’The World 
Today’’ news every weekday 6:45 P.M. EWT, CBS. ‘’G-E House Party’’ every weekday 4:00 P.M. EWT, CBS. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Buy “Whe Bonds 
GENERAL @ ELECTRIC 


PD-31 


——_a 
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Nozzle Diaphragm Castings. 
Cast from Lebanon Circle (L) 46. 





LebANON 0% 10 ss Castings 
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TEMPERATURE RESPONSE IS 
QUICKER BECAUSE HEAT 
\ PATH IS SHORTER IN THE 


\ 


UNI-THERM 


--- THE CLOSE-CONTROL THERMOSTAT 





THEORETICALLY PERFECT THERMOSTAT 





TYPICAL FLAT IRON L E 
URVE USING UNI-THERM THERMOSTAT 














MOUNTING METHODS FOR UNI-THERM 

Uni-Therm’s close approach toward perfect thermostat iar heed 
performance, as shown on the accompanying chart, is made ~ nrg 
possible by close metallic contact with the heated surface, 
thus shortening the heat path from heater surface to the iii le eel at 
actuating Bi-metal. Result—smaller differential between operat- curved surface. 
ing and thermostat temperatures . . . and more uniform tem- : | spoT wei 
perature from no load to full load. 

With this operating advantage, the Uni-Therm combines 
small size and simple, compact mounting. Typical mounting 
arrangements are: Shoulder stud for curved surfaces and 
straight stud for flat surfaces, or machine screws when heated 




















164% 
areas can be drilled and tapped. S2THDS : 
Typical Uni-Therm applications are: Ironing machine, dry pempa  Loeggy for 
and steam-type flatirons, and platens... wherever the thermo- 
stat must make a quick response to load changes. SPOT WELD 
For more information on the complete line of Westinghouse 
thermostats—on any heat control problem—call your nearest 
Westinghouse office, or write for B-3344 to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-10268 TT 164 32 
aoe: Machine screw, 
. 64h when heated areas 
32 TAP can be drilled and 
@ Westinghouse = 
PLANTS IN 25 CITIES... 


OFFICES EVERY WHERE 





ee 
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they wanted 


to keep a flying plane 
GROUNDED! 





The job called for a small metal stamping. 


In use, it would be fitted around engine oil lines to provide a pro- 
tecting ground to the frame. 


It had to be rustproof. 
It had to be readily brazed or welded to the steel oil line tubing. 


And, it had to be strong and tough enough to withstand the com- 
bined fatigue of vibration and rapid temperature changes. 


_. The first metal tried by the Fitzsimons Manufacturing Company, 
Detroit, met all these conditions, save one—it could not be satisfac- 





torily brazed to steel. 


The next attempt was to use a metal that could be made rustproof 
by coating after brazing. But, lack of workable stop-off devices plus 
pin-holes in the coating ran the reject rate to 20-30%. 


Finally, Fitzsimons’ engineers turned to the INCO Nickel Alloys... 
chose Monel... and ended their troubles. Monel was strong, rustproof, 
and could be brazed perfectly to the steel tubing. 


Perhaps you, too, have a problem that could be solved by the 
unique combination of properties obtainable with INCO Nickel Alloys. 
Strong, tough and corrosion-resistant as a family, each also supplies 
the individual characteristics needed for specific jobs. A handy booklet. 
“Tremendous Trifles,’ describes them in detail. Send for your copy. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


NICKEL Led ALLOYS 


MONEL + “K” MONEL «+ “S” MONEL + “R” MONEL © “KR” MONEL © INCONEL + “Z” NICKEL + NICKEL 
Sheet..Strip..Rod..Tubing..Wire..Castings..Welding Rods (Gas and Electric) 
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PONCHO 
WITH A FUTURE 


THEY’RE WORKING OVERTIME in the 
Pacific now . . . these remarkable 
fabric coatings that will work won- 
ders for you tomorrow! Made from 
VINYLITE dispersion resins, they 
transform a gossamer-like fabric 
into a tough, watertight material for 
ponchos ... ponchos that “double in 
brass” and serve as rainwear, bed- 
roll covers, foxhole covers, ground 
sheets, and pup-tents rolled in one. 
They “look as good as new” after 
months of the hardest usage.* 

Raincoats of this lightweight 
coated material shed water like a 
duck ... weigh less than a pound. 
Fold such a garment and it makes 
hardly a bulge in a briefcase or in 
a woman’s handbag. But coatings 
of VINYLITE dispersion resins are 
equally applicable to all textiles 
They make all fabrics tough, abra- 
sion-resistant, inert to chemicals, 
and oblivious to weather. Stains 
and soil are removed with a wipe 
of a damp, soapy cloth. They don’t 
crack or become sticky, despite fold- 
ing and crumpling. And coatings of 
VINYLITE dispersion resins can be 
made in clear transparent and in any 
desired color. 

Write Department 10 for detailed 
information that will show you how 
to obtain the benefits of these supe- 
rior coatings at low cost. 

*Ponchos by S. Buchsbaum & Co. 
BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
ucc 
30 EAST 42ND ST., NEW YorK 17, N.Y. 


















The perfect ground covering and shelter top for foxholes 
— watertight — impervious to mould and fungi. 


Plasti 
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Roller and Race 
Contact Areas —_ \ 


Nature of —+\\\\\3 


Load Distribution 


an 





Noture of = 
Load Distribution \ 
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PERFECT ALIGNMENT MISALIGNMENT 
Greatest load carried at Ideal load distribution 


strongest part of Hyatt of Hyatt bearing is not 
barrel roller—the middle affected by misalignment 








scannes: VAT T 


Spherangular Type 








In Hyatt Spherangular Bearings the curved 
operating surfaces of the rollers and races 
provide perfect freedom for alignment. 
Cramping of the rollers due to shaft de- 


flection or other misalignment, cannot occur. 


Ideal load distribution is maintained even 
in a condition of misalignment. The sketches 
above illustrate the similarity in the nature 


of load distribution and contact areas be- 


tween rollers and races for conditions of 
perfect alignment or misalignment. Note 
that the load is concentrated toward the 
strongest part of the barrel-shaped roller, 


its largest diameter. 


The spherical contour of the outer race oper- 
ating surface and the angular contact between 
rollers and races are indicated in the trade 


name Spherangular applre d to this bearing. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


HARRISON, NEW JERSEY 
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Tare 
$33 
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“Electrolytic Corrosion” is his name. — 


aap pase nda . quietly .. Oe 
. end wnllieeed. : 


Hike ‘pasdp te and aati clialte, otis Wilekaoa 


other metallic structures. 

Unchecked, he can markedly shorten the life © 
of buried equipment. 

Yet, there is a way to protect your underground 
installations . . . use Federal Cathodic Protec- 
tion Rectifiers. 


These equipments, incorporating Federal 
Selenium Rectifiers to convert alternating cur- 
rent to direct current, send a steady current 
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forces of c gonrnnir Ahaers9 action. , 


Sedetel Caliedta Protestion Mectiiurs are, 


now at work in all parts of the country . 
mounting silent, motionless guard over buried 
investments. 


Stop deterioration of your equipment now. 
Put Federal Cathodic Protection Rectifiers to 
work for you. ..cost of operation is low . .. 
attention required is negligible. 
Write us today for the FTR Technical Infor- 
mation Series booklet “Cathodic 
Protection and Applications of 
Selenium Rectifiers”... get 
the full story on this effec- 
tive means of protection. 










¥& Twisting a piece of wire sounds like a simple 
matter, but actually, in the making of better springs, it is 
quite a significant operation. By evaluating the results of 
a twist test, the Muehlhausen spring technician is able 
to select stock that will withstand the torsional strains to 
which springs are subjected in use. 


In this test, a specimen of wire, held between two chucks 
of a specially designed laboratory machine, is twisted clock- 
wise and counter-clockwise a predetermined number of 
times. Weakness is revealed by premature breakage or the 
opening of hidden seams. Only wire that can withstand the 
punishment of the twist test is approved for production. 

Scores of such tests are conducted daily at Muehl- 
hausen to make sure that every spring leaving this factory 
will perform with maximum efficiency and long life. 
MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 


810 Michigan Avenue, Logansport, Indiana 


TWO NEW FOLDERS—FREE 


New booklet explains factors involved in correct 
spring design. Die Spring Bulletin illustrates, de- 
scribes 206 sizes and types of die springs. 


MUENLHAUSEN 


SPRINGS 


TYPE AND SIZE 
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Another Alcoa Contribution 





to greater engine reliability. - 


You can safely operate Alcoa Aluminum bear- conductivity lowers surface temperatures. 
ings at higher loads. This is a proved fact— Don’t be surprised when an engine builder gives 
proved repeatedly under scientific control on you this evidence of a big step forward—“ We're 
the test floor and under the varied circum- using Alcoa Aluminum bearings for better per- 
stances of severe routine service. formance and greater reliability.” A number of 

These bearings are bearing metal clear manufacturers have standardized on them for 
through. Alcoa bearing alloys offer excellent their heavy-duty work. ALUMINUM COMPANY OF 


bearing characteristics. Their high heat America, 2193 Gulf Bldg., Pittsburgh 19, Pa. 


ALCOA avuminum 


* 
. at 
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from any angle 





Vivrograp" 





What the Vibrograph does, 
where it can be used, how it 
operates, is described in a 
new illustrated booklet, B-3406. 
Write to your nearest West- 
inghouse office for a copy to- 
day. Westinghouse Electric 
Corporation, Box 868, Pitts 
burgh 30, Pennsylvania. 


complete, accurate 


On the ceiling—under your machine 
—or back in a corner—vibrations can 
start anywhere. The worst ones often 
are the hardest to reach. That’s why 
the new Westinghouse Vibrograph is 
built to give you complete, accurate 
vibration records from any angle. 

With this entirely self-contained 
portable instrument you can get an 
instantaneous and permanent record 
of all the vibrations at any point. 

Seismic operation gives a graphic 
record of displacements on any vi- 
brating surface where the base of 
Vibrograph can be rested. Prod oper- 
ation provides a method of getting 
this same graphic record for those 
inaccessible points that only a prod 
will reach. 


For either method of operation 


(and the change-over is made by a 


vibration records 


mere twist of the wrist) you'll get 
immediate results—no exter con- 
nections to make, no data to tabulate, 
no films to develop. The Vibrograph 
automatically records the frequen- 
cies and amplitudes of all vibrations 
from 600 to 15,000 cycles per minute, 
for amplitudes as small as .0001”’ or 
as great as 1/16’. And the accuracy 
is the same for the first or the ten 
thousandth reading—there are no 


parts to wear or get out of adjustment. 
J-08092 
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"a special flame resistant 


- i Imarith* CA formulation. 


THERE ARE sound reasons why Jan De Swart of Victory Manufactur- 
ing Company turned to Lumarith plastics when he developed the 
“Des-Grommet” for use on U. S. naval vessels. In abrasion tests using 
braided metal cable the Lumarith grommet showed less deterioration 
than did grommets made of lead, and caused far less wear to the 
braided cable than steel grommets did. 

By taking full advantages of the physical characteristics of Lumarith, 
the Des-Grommet is designed to be self-locking, capable of blind in- 
stallation (from one side of partition), and adjustable to as many as 
five different wall thicknesses. A special non-burning formulation of 
Lumarith CA (cellulose acetate) was used to meet Maritime Commis- 
sion requirements for fireproof material. 

The use of Lumarith in place of metal reduces production time and 
manufacturing costs. Grommets are injection molded in a matter of 
seconds—using multiple cavity molds. Finishing and polishing opera- 
tions are reduced to a minimum. No machining, plating or enamelling 
is required. 

The development of the Des-Grommet is a good example of the right 
approach to plastics. It is the type of project that the technical staff of 
Celanese is prepared to help you accomplish with your product. Your 
inquiries are invited. Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madison Avenue, New York 16, 
New York. 
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ENGINEERING BACKGROUND 


A Traditional Quality of Mallory Contacts 





71TH 22 years of engineering experience 

in developing improved alloys and 
in de- 
signing all types of contacts and contact 


materials for contact applications 
assemblies—and manufacturing them with 
precision -Mallory is ready to supply elec- 
trical contacts or contact assemblies with 
the extra measure of quality that assures 
improved performance in your equipment. 
During this period, over 5,000 designs have 
been developed by Mallory engineers to 
establish a wealth of contact “know how.” 


The design best adapted to your contact 
application is manufactured by Mallory 


from the most suitable materials . .. for 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Reg. U. S. Pat. Off. for electric contacting elements. 


Mallory provides contacts of tungsten, 
Elkonite*, Elkonium* 
and other Mallory alloys in various com- 


silver, platinum, 


binations. Whether you want complete 
contact assemblies, individual contacts, or 
contacts attached to brackets, springs, 
studs, or arms Mallory has the facilities 
for a large production run or a small order. 


Manufacturers of relays, industrial con- 
trols, circuit breakers, business machines, 
home appliances and other electrical and 
electronic equipment rely on Mallory 
Contact Headquarters. Make it a policy to 
consult Mallory engineers before your 
designs are blueprinted. 
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because the insulation on Formex magnet 
wire is highly resistant to. heat shock 


One way to speed coil production is to use higher tem- 
peratures and faster cycles in the baking process. Ordinary 
enameled wire can’t stand such treatment, but Formex 


magnet wire can! ' 


The superior toughness of the insulation on Formex enables 
it to withstand far more abuse in coil manufacture than other 
wires—in baking, bonding, winding, forming, and handling. 
This greater toughness affords you an opportunity to reduce 
rejects while maintaining top-speed production. 


Because it needs no fibrous covering, and because it is 
available in rectangular and square shapes throughout a 
wide range of sizes, Formex makes possible more 
compact windings with resultant savings in weight and 


naterials. 


As the world’s largest user of magnet wire, General 
Electric makes the same sort of comparisons of installed 


sts as you might make. These comparisons show that, even 


GENERAL {% ELECTRIC 
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in those few cases where the price of Formex is slightly 
higher than the price of conventional magnet wire which it 
replaced, the higher first cost is definitely offset by lower 
costs of manufacturing the completed coil or installed 
winding. 

Ask your G-E representative to show specifically how you 
can benefit by using Formex. General Electric Company, 
Schenectady 5, N. Y. 


we 


*Trade-mark Reg. 
U.S. Pat. Off. 


Buy all the BONDS you can— 
and keep all you buy 





... and a better 
product resulted! 





N the exacting production of small arms, 

certain steel parts must have a normal 
grain in order that a special finish may be 
obtained. The life of many an American 
soldier depends upon the ease, rapidity and 
reliability of the magazine action of rifles 
and carbines. 





During the manufacturing operations 
the cartridge receivers have to be drilled, 
reamed, ta pped, threaded, milled, 
broached, upset and ground to gauges pro- 
vided and rigidly maintained by the Army 
Ordnance Department. 


Valuable time and money were saved, 
and an ideal finish was produced when 
SHELBY Seamless Steel Tubing was used in- 
stead of forgings. The number of opera- 
tions was reduced, and there was a saving 
in the tonnage of raw material. Due to the 
uniform hardness of the tube steel, longer 
life was given to the tools used in the vari- 
ous machining processes. 

These cartridge receivers form an excel- 
lent example of how the adaptation of 
SHELBY Seamless Tubing can result in a 
better product. There are many war and 
peacetime industrial products which can 
be manufactured from steel tubing more 
satisfactorily, more cheaply and more 
quickly than from solid forgings. 

Our service engineers have had ample 
experience in this direction, and have given 
valuable assistance to many companies 
Perhaps they can help you? If you have a 
THREE SMALL ARMS CARTRIDGE RECEIVERS made from Siiriny Seamless problem of this nature, their services ar 
Steel Tubing by one of the country’s leading small arms companies. at your disposal for consultation. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Export Company, New York 
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AUTO-KLEAN disc-type. For all fluids 
except those containing highly abrasive 
solids. Viscosities from 30 to 50,000 Say- 
bolt Seconds. Cleaner blades give positive 
mechanical cleaning of filter element 
(manually or motor-driven). Handles full 
flow, yet no larger than usual partial-flow 
type. Minimum pressure drop. Continu- 
ously cleanable. Sizes from 114"’ diam. 
x 'y"’ cartridges to massive motor-driven 
models. With variety of built-in types. 





FLO-KLEAN wire-wound. For fluids 
containing highly abrasive solids such as 
metal chips, abrasive wheel particles, 
sand, etc. May be designed to remove 
particles .0025’’ or larger. Motor-driven 
backwash nozzle gives positive hydraulic 
cleaning of filter element. Low pressure 
drop — fluid moves in straight line, en- 
countering only momentary restriction. 
All parts made of metal constructions 

meet varying corrosive and erosive 
conditions. 





AIR-LINE for compressed air. Removes 
solids, entrained moisture and oil from 
compressed air. It is an edge-type filter of 
metal disc construction. Brass element has 
0015’ spacing. No cleaner blades. Re- 
moval of trapped dirt, water and oil is 
accomplished by opening petcock at 
bottom. 
* * * 


Catalog of filter selection factors and 
specifications will be found in SWEET’S. 
Or inquire for specific information on your 
type of application by sending us the 
coupon — no obligation. 


KEEP FLOW > ON “GO” WITH 


BTWE “FILTER-FINE” STRAINER 
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In the Cuno line you’ll find the right type for the 
fluid... the flow... the physical conditions 


Start with the nature of the fluid — acid, alkaline or neutral, corrosive,, inert, 
stable, unstable, etc. — and the nature of the solids it carries, the minimum size 
to be removed. Consider the flow — gravity, suction or pressure, maximum ve- 
locity, allowable pressure drop. And the temperature at filtering point, viscosity, 
operating conditions. 

Then decide how clean the fluid should be how clean it is to start with, and 
how clean it should be kept. When these matters have been settled, the choice of 
a fluid-cleaning method is easy — because, in the Cuno line, you will find the 
filter that will keep flow on ‘“‘Go’’. 

Three of the several types of filter Cuno offers are shown here. Adaptations of 
these are often made, under the direction of Cuno’s engineering staff, to meet 
special service conditions. Have us send you a copy of the Cuno Catalog. There 
is a coupon below for your convenience. 


OE SO ee ae a See ae 


| CUNO ENGINEERING CORPORATION . 
l 307 South Vine Street, Meriden, Conn. ! 
1 I 
i Please send me a free copy of your new catalog. I am especially i 
| interested in the services checked. i] 
I (jAir Actuated __JEngines [ JPaper Machinery ! 
I FA — (_}Gear Hobbing Machines [ |Pneumatic Devices I 
ir Tools ( |Grinders ( |Power Transmissi 
(_)Bakery Machinery | JHobbing Machines Presses aaisiataianatte 
[ |Balers [ |Honing Machines Print 
| '— : [ |Printing Presses 
| |Blowers | |Hydraulic Systems eo I 
{| (CJBoiler Feed ( \Incubators OR din) Drill ! 
| [ |Coal Loaders (_|\Instruments O —— ' 
{ |Coating Machinery ( |Lathes (Rolling Mills 
re Equipment [ |Lubricating Systems “sprey — 1 
ompressors { |Machine Tools & ystems 
j (Controls [ |Meters | JSuperchargers 
LJCooling Systems [ )Milling Machines | |Tapping Machines 
1 [_|Crushers ( j}Oil Burners | jTest Stands ! 
1 (Diesel Engines (| JOil Well Drilling | \Turbines ] 
i ()Dip Tank Systems Equipment | |Turret Lathes | 
1 (_|Drilling Machines | jPaint Spray Systems [| }Welding Machines , 
1 Others l 
I i 
} Name.... i 
| I 
ci 
' Address... : 
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LIGHT ON THE RIS(NG SUN 


UNCLE SAM’S NAVY has the most efficient searchlights 
on the Seven Seas. They are so powerful that one of 
them measuring 24 inches across can shoot a beam of 
light through 23 miles of inky darkness. 


The reflectors of these searchlights are made of an alloy 
perfected and produced by HAYNES STELLITE COMPANY. 


The Navy is using HAYNES STELLITE alloy for several 
reasons. It will not shatter from shock of gunfire. It has 
high resistance to corrosion by salt air, salt spray, powder 
and sulfur fumes. It withstands the terrific heat of the 
are light—and hot particles of copper and carbon from 
the electrodes do not cause it to pit and lose its reflec- 





Keeping Navy searchlight reflectors 
spotlessly clean is an unending job. The 
HAYNES STELLITE alloy, from which 
many reflectors are made, is so hard 
that constant cleaning and polishing 
will not mar its surface. 








tivity. Searchlight reflectors are indicative of the many 
applications to which HAYNES STELLITE alloys — with 
their unique combinations of properties — can bring 
more efficient performance. 


HAYNES STELLITE alloys have long been used for scientific mir- 
rors, surgical and dental instruments and other equipment re 
quiring great resistance to corrosion, wearand heat. Unending 
research is constantly adding to the variety of these alloys 
They can be produced in many exacting shapes—in quantity— 
and delivered ready for assembly without further finishing 

A booklet describing the properties of Haynes Stellite alloys 
is available on request. 


BUY UNITED STATES WAR BONDS AND STAMPS 





TRADE-MARK 





ABRASION- 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


General Office and Works [gs Kokomo, Indiana 


Chicago—Cleveland—Detroit—Houston—Los Angeles—New York—San Francisco—Tulsa 


AND CORROSION-RESISTANT 


**HAYNES STELLITE”’ is a registered trade-mark of Haynes Stellite Company. 
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It’s a HYDRON... engineered by CLIFFORD 


The success of the automobile fluid drive 
was, in a large measure, due to the satis- 
factory solution by Clifford of one of the 
most difficult shaft seal problems ever 
encountered. 

Since the fluid drive was an entirely 
new development, its shaft seal had to 
be designed from scratch. It had to seal 
fluid in under high temperature, heavy 
pressure and severe vibration .. . also 
) seal air out when the motor idled at 
sub-zero temperature. Unlike applications 
that can be serviced on short notice, 


this one, by its very nature, placed a 
heavier burden on the shaft seal to give 
long, trouble-free service. 

Clifford succeeded, where others had 
failed, not only by using Hydron (hy- 
draulically-formed) Bellows but also by 
pioneering for this shaft seal new processes 
for (1) silver-soldering the thin-walled 
bellows to the end-fittings and (2) harden- 
ing the steel nose of the assembled unit 
without annealing the brass bellows. 

Whether or not your problem is as 
difficult as that, Clifford is best equipped 


to design and manufacture your bellows 
seal assemblies for sealing rotary shafts 
or reciprocating valve stems for a wide 
range of temperatures and pressures. 
Clifford also specializes in engineering 
bellows assemblies for controlling tem- 
peratures and pressures, for providing for 
expansion in pipe joints, ete. A discus- 
sion of your problem before your designs 
are too far advanced will save you time, 
trouble and money. © 
Clifford Manufacturing Co., 4 SH 


Boston 27, Massachusetts 


ny . a a». . oe Ne 
ith 


poco coo oo -- - -- ----- --- 


- C LI FFO RD | CLIFFORD MANUFACTURING COMPANY 


564 £. First Street, Boston 27, Mass. 














. . | 
First with the Facts on Hy- | Please send me information on Hydron Bellows Seal Assemblies. | am 
ms , , interested in using them in the equipment checked. 
est draulically-formed Bellows 
rv | Air compressors Refrigerant compressors 
& H Fluid couplings Textile machinery 
ys Ht Y D Me oO N | Fuel oil pumps Torque converters 
y= Gear boxes Washing machines 
ng I Paper machinery Water pumps 
oys I 
l Other applications 
I 
—_ > 
Feather-weight . . . the First NAME 
All-Aluminum Oil Coolers and . -earer 
Coolant Radiators . . . Made \ COMPANY 
a with Hydron Tubing Brazed by ESS 
iG | Clifford’s Patented Method. | ADDRESS 
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A PROD to 


ARNES-made springs fall into perfect step 

with other parts on your production lines 
—fitting into place with a minimum of effort or 
time. That’s because—once engineered and 
set-up for production, rigid controls govern 
every step in forming and heat-treating to 
maintain uniformity. 


Barnes methods are geared to the great pro- 
duction lines of the nation— with facilities to 


= 


WALLACE BARNES 
56 


COMPAN 





meet continuous or emergency requirements. 
Here, in one organization, is everything you'll 
need for spring service: experimental labora- 
tories, engineering skill, tool design, production 
testing, modern heat-treating, special finishes, 
and, of course, special machinery to produce 
the springs to your schedule. 


Like the modern service station—it’s one 


stop for spring production— Barnes. 


) 
DIVISION OF ASSOCIATED SPRING CORPORATION / 
BRISTOL, CONNECTICUT, U.S.A ~ 
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$100,000 


SAVING IN 1 YEAR 


A manufacturer of metal cabinets recent- 
ly installed resistance welding with elec- 
tronic control—to replace other forms 
of fabrication. , 

Here’s what came out of his fabrica- 
tion costs in one year: 600 tons of 
steel, 10,000 man-hours of labor, 3,000 
pounds of welding rod. The total saving 
amounted to $100,000. 

The 


with precision electronic control per- 


reasons? Resistance welding 


mitted use of lighter gauge stock in 
the whole structure—with strength and 


Westi 








PLANTS IN-25 CITIES... 


ELECTRONIC EQUIPMENT FOR 
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INDUSTRY AND HOME - 


here’s what came out... 
when electronics went in 


This, in 
permitted better-planned shearing that 


tolerances maintained. turn, 
greatly reduced scrap losses. 

Resistance welding control is but one 
of the many ways electronics is serving 
industry as a production tool—speeding 
fabrication, cutting costs, improving 
products. 

For full information on electronic ap- 
plications for your industry, consult your 
nearest Westinghouse office. Or write 
Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pa. J-91080 


TUNE IN JOHN CHARLES THOMAS, SUNDAY—2:30 EWT, NBC, 


OFFICES EVERYWHERE 





a 





ELECTRONIC CONTROL for re- 


sistance 


welding equipment 


provides accurate control of 
heat and timing 


weld time, 


sequence. Through the pre- 
cision of electronic tubes, ac- 
curately controlled electric 
current may be sent stabbing 
metal as 


through many as 


1,800 times per minute. 


a 





ELECTRONIC TUBES 





ghouse ElGitiauia at Work 


RADIO AND TELEVISION 











TYPE “A” POWER BIT FOR 


SAFER, F/\STER, 
LOWER COST A°*EMBLY 


AN EASY-TO-HIT TARGET. The visibility of CLU 
roomy recess substitutes operator fidence fe 
tation. Saves “‘breaking-in’’ peri 


I HEAD’S wide 
low-down hesi- 


NO DRIVER CANTING. The Center Pivot column guides the bit 
directly into full-depth dead-center entry. Makes straight driv- 
ing automatic. 


NO “CHEWED-UP” HEADS to stop or slow up the line. Definite grip 
also protects manpower and material against slippage. 


NO RIDE-OUT TENDENCY. With CLUTCH HEAD the driving contact of 
bit and recess walls is all-square. No ‘‘kick-out’’ as in tapered 
driving. Disposes of end pressure as a fatigue factor and slippage 
hazard. 


EFFORTLESS DRIVING steps up speed for smoother, higher production. 
Checks out end-of-the-shift lagging. 


DRIVE EXTRA THOUSANDS OF SCREWS with the rugged Type “‘A”’ 
Bit ... without interruption for tool change. 


NEW BIT LIFE IN 60 SECONDS. No back-to-the-factory 
shipment. Simple 60-second application of the end 
surface to a grinding wheel restores this bit to original 
efficiency. 


Investigate what these exclusive CLUTCH HEAD 
features mean to you in reconversion. Write 








THE COMMON SCREWDRIVER FOR 


SIMPLIFIED 
FIELD SERVICING 


THE ONLY MODERN SCREW on the market that is basically de- 
signed for operation with a common screwdriver. 


FIELD SERVICE “HEADACHES” ELIMINATED. No time wasted hunting 
special tools. No needless multiple tool expense. 


WIDTH THE ONLY FACTOR. The only requirement is that the screw- 
driver blade be reasonably accurate in width. Thickness of the 
blade is secondary. 


CUTS NON-OPERATING TIME. This simplified servicing expedites 
adjustments in the field to keep your product in consistent oper- 
ation... an important selling point to users. 


TYPE “A HAND DRIVERS TOO. The same rugged bit is available 
for field service. While not essential, this bit has special ad- 
vantages found in no other similar tool. 


THE CLUTCH HEAD LOCK-ON enables service men to withdraw 

screws undamaged and saved for re-use, the reverse action 
securely locking the screw to the end of the Type ‘‘A”’ 
Bit. The same Lock-On feature operates in replacing 
screws, permitting cf easy one-handed reaching to 
hard-to-get-at spots ... frequently saving disassem- 
bling of surrounding units. 


for details, illustrated Brochure, package as- 
sortment of screws, and sample Type ‘‘A’’ Bit. 


UNITED SCREW AND BOLT CORPORATION 


CHICAGO 8 






CLEVELAND 2 


NEW YORK 7 
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DUDA AWAD VO OW WOOO OO O/B ODay ) ate 
; FLAMENOL CORDS 
g Designed for a Class of Postwar 
Traffic Appliances and Portable Lamps 
V- ‘ 
sas The new G-E Flamenol Cords are designed to add beauty and safety to a class of 
postwar traffic appliances and portable lamps. After victory customers will be 
“ influenced by eye-appeal of electrical products more than ever. That’s why you’ll 
want to investigate G-E’s modern Flamenol Cords now—when your appliances are 
in the modeling stage. 
e 
i- G-E Flamenol Cords’ rich color, smooth texture and beautiful finishes will enhance 
your traffic appliances and portable lamps. Their striking appearance will set a new 
™ ry style in cord set design. And users will be more satisfied with the performance of 
ear the General : ; ‘ " . 
n Electric radio pro- their electrical appliances. G-E Flamenol Cords are made to last with the life of the 
x rams; “‘The G-B electrical product. Oil does not deteriorate its sturdy composition nor sunlight ad- 
ig 411 Girl Orchestra’’ 1 ffect its fine finish 
. Sunday 10 P. M. versely affect its fine finish. 
1- EWT, NBC. “The Improve the saleability of your after-victory electrical products by planning 
World Today’’news : ‘ : es . 
very weekday 6:45 now to equip with G-E Flamenol Cords. Section Q755-42, Appliance and Merchan- 
P.M. EWT, CBS. dise Dept., General Electric Co., Bridgeport, Conn. 
The G-E House 
Party’’ Monday 


hrough Friday 4:00 
..M. EWT, CBS. 


b BUY WAR BONDS 
fi AND KEEP THEM 
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Battery of Homo-Carb furnaces 
for carburizing raceways of Link- ~ 
Belt bearings at Link-Belt Com- ~ 

pany’s Ball and Roller Bearing Divi- 
sion Plant, Indianapolis. 


Mh Red 


@ “Right from the start” Link-Belt bearings are the ~ 











product of the most scientific processes and precision ~ 
control of every operation. Heat treatment of the race- ~ 
ways and rollers, under modern instrument control gives nq 
the toughness and wearability that assure long life, sustained ~ 
accuracy and free-rolling efficiency. ~. 


Right from the start, and right at every stage, is the Link-Belt ™. 
method, which makes the Link-Belt stamp of Quality your aq 


assurance of satisfaction. . » 
Link-Belt bearings are made without mountings in ball and roller » 
types, and as pillow blocks, and cartridge, flanged, take-up hanger or ‘ 
duplex units. Send for engineering data book No. 1775-A. a 
LINK-BELT COMPANY » 
Builders of the most complete line of power transmission machinery. . 


Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, 
San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices, Factory Branch 
Stores and Distributors in Principal cities. 9043 


BEARINGS 
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GIVES A WIDE RANGE 
oF speeos FoR ISTE 


e ’ ~ B Fs ln a > " r e% - cr j ¢ ’ f r a 4 7 yeat * 
HIVE TER TENTS t , 
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Wide speed range, increased accuracy, and simpli- 
fied operation were the results of installing G-E 


rhy-mo-trol drive on this tachometer generator test os toctend, te Wee 


stand of the Lockheed Aircraft Corporation. trol electronic panel 
(shown above) is installed 
in the back of the test 
stand, and is readily ac- 
cessible for inspection. 
simple turn of the Thy-mo-trol control dial gives The control dials are 
each of the desired speeds during testing, and the mounted on the font of 

the stand, and are easily 
adjusted by the operator. 


Five tachometer generators, all driven by the !4-hp 
Thy-mo-trol drive, can be tested simultaneously. A 


ability to hold speed precisely adds to the accuracy 
of the test. Test readings are made every 200 rpm, 
between 200 to 4000 rpm, by comparing the tachom- 


eter indicators with a master stroboscope disk. . ; . 
P Standard Thy-mo-trol drives (each includes d-c 


motor, electronic panel, transformer, and control 


This is just one of an ever-increasing number of ; : ; 
station) are available from 1, to 25 hp. G-E engineers 


applications of Thy-mo-trol drive, which offers unusual 
e advantages to designers of machines, such as testers, 
. machine tools, welders, and coil winders. 





U'hy-mo-trol drive offers you all the desirable charac- Schenectady 5, N. Y. 
teristics of d-c shunt motors, yet it operates from an (a0 
ay 
é controlled. The motor is fully protected, and is 
Stopped quickly by dynamic braking. 2 T 4 y M O T R O L 
- 7 


will help you select and apply them to your machines 
* 
’ 
‘ 
: a-c power supply. From a single, compact control 
a 
a 
li the BONDS you can—and keep all you buy 


or explore their suitability for new applications. Ask 
stution, the drive is started, stopped, and reversed, and 
GENERAL & ELECTRIC 


for Bulletin GEA-4025. General Electric Company, 
the speed is adjusted. Acceleration is electronically 
676-179-8930 


DRIVE 
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What do you need in metals 





ECONOMY 








CORROSION RESISTANCE aD 





EASE OF FABRICATION 








EASY SOLDERING i, 











ELECTRICAL CONDUCTIVITY | ~~ 





SHEET, WIRE, TUBE 











Gull tind the answer in General Plate Laminated Metals 


The versatility of General Plate Laminated Metals 
makes possible the fabrication of parts with exceptional 
electrical performance . . . corrosion resistance . . 
chanical and structural properties 
life... and economy. 


By permanently bonding precious metals to base 
metals, General Plate Laminated Metals give you solid 
precious metal performance at a cost slightly higher 
than the base metal. Base to base metal combinations 
provide special performance requirements not found in 
single base metals. 


. me- 
. . long wearing 


No matter what your metal requirements in such appli- 
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cations as electronic devices, electrical products, signal 
control apparatus, chemical equipment anything 
from peanut radar tubes to giant turbines, it will pay 
you to investigate General Plate Laminated Metals for 
present and post-war products. 

They are available in sheet, wire and tube form. . . in- 
laid or wholly covered .. . or as fabricated parts. Many 
new clad combinations, developed since the war, are also 
now available. Our engineers are available for consulta- 
tion. Write for their services. 


General Plate Division 


of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, IIl.; 2635 Page 
Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa 


ATTLEBORO, MASSACHUSETTS 
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Nine good reasons for 


on drives from 1 to 75 hp 


1. FEWER PARTS TO WEAR 5. POSITIVE LUBRICATION 


2. BPT ‘“‘TOUGH-HARD" GEARS 
AND PINIONS 


6. EASY ACCESSIBILITY 


7. IMPROVED FOUNDATION 
STABILITY 


3. USE ALL WESTINGHOUSE 
MOTOR TYPES 


4. HIGH EFFICIENCY 8. MOTOR AND GEARS BUILT 
BY ONE MANUFACTURER 


9. DESIGNED AND APPLIED TO A.G.M.A. 
STANDARDS 


l20DUCT ENGINEERING — JULY, 1945 








In the last few years, machine drives 
have taken a terrific peak-load punish- 
ment. So it’s natural that reconversion will 
require many replacements with modern, 
economical drives. 

When drives require speed reduction... 
and four out of five do...use a gearmotor. 
Specifying gearmotors simplifies ordering 
and delivery ...saves installation expense 
because the complete drive is in one 
“package”. 

Westinghouse offers a complete line of 
gearmotors for speed-reduction drives up 
to 75 hp, and a complete line of similar 
speed reducing units for drives up to 1000 
hp. Call your Westinghouse Office for in- 
formation, or write Westinghouse Electric 


Corp., P. O. Box 868, Pittsburgh 30, Pa. 
J-07229 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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THIS TELLS THE STORY 
OF TRIPLE PROTECTION 








Advantages of Armco Galvanized 
PAINTGRIP over ordinary galvanized 


for all painted products are clearly 





illustrated in this “peel-off” drawing. mation on fabricating, finishing and 

The full-weight galvanized coating applications of this steel. Just address 
is “insulated” from the paint finish by The American Rolling Mill Company, 
the mill-Bonderized PAINTGRIP sur- 2471 Curtis Street. Middletown. Ohio. 


face treatment. On ordinary galva- EXPORT: THE ARMCO INTERNATIONAL CORP 
nized there is no “insulation.” The zine 
robs paint of its oils, causes it to be- 
come brittle. 

Actually it costs less to use ARMCO 
PAINTGRIP sheets than to use ordinary 
galvanized and acid-etch before paint- 
ing. And Paintcrip keeps the paim on 
your products looking better longer. 

Write for the free Armco PAInt- 
GRIP booklet. It gives complete infor- Special-Purpose Sheet Steels 





THE AMERICAN ROLLING MILL COMPANY 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS POINTERS 


It is a comparatively 
simple matter to use a metal 
pedestal ring on any U pack- 
ing application. Figure 1 
shows the type of pedestal 
ring (R) most commonly 
used and generally accepted 
as conventional. 

The height (C) of the ring 
R is such that when gland 
G is tight at E, the space 
allowed for the packing be- 
tween the gland and the top 
of the pedestal ring will be 
l’’ less than the thickness 
of the packing material. 
This slight pinch on the base 
of the U packing holds it 
firmly in place and prevents 
any tendency to turn over 
or elongate while in service. 
The amount of pinch on the 
base or bottom of the U may 
be varied for different thick- 
nesses of packings, but shall 
be only enough to hold the 
packing firmly, not crush it. 

Clearance at M between the bevel on 
the pedestal ring and the lip of the pack- 
ing should be Y¢ to inch in order to 
allow the medium free access to the in- 
side of the packing so that the packing 
will act as a mechanical seal. Thus, the 
height H’ will be H-T-1% to % inch. 


The dimension at N should be less than 
that of the groove in the packing. The 
proper formula should be the cross- 
section (W) of the base of the pedestal 
ring (which is also the width of the recess) 
minus 2.5 times the thickness of the 


Fig. 1 PEDESTAL RING 


Breaking the sharp corners at F will 
avoid cutting the packing. 

The outside diameter of the base B 
of the pedestal ring should be a slide fit 
in the recess. The shape of the shoulder 
S is unimportant so long as it does not 
interfere with the top of the packing. 


Vertical grooves at J allow the medium 
free access to the inside of the packing 
and the holes at K allow it to reach the 
outside leg of the packing. Instead of the 
grooves, the inside of the base of the 
pedestal ring can be enlarged as shown by 


Handy: 


ale-size folders 


partment, 
Graton & Knight 


worcester a, Ho 


Fig. 2 FLAX FILLER 


Although the use of a metal pedestal or 
throat ring is the best practice, there 
are many U packings installed without 
pedestal rings. The U packing almost 
invariably requires some type of filler. 
Braided flax, twisted hemp, hard tucks, 
laminated fabric and rubber, leather and 
wood have all been utilized. Figure 2 
shows a typical flax-filled U packing in- 
stallation. The only requirement of this 
type of flexible filler is that it be compres- 
sible, swell slightly rather than shrink in 
the medium, and suitably serve to keep 
the inside and outside walls of the U 
packing P in sealing contact with the 
packing recess and ram. 


Clearance at C between the bottom of 
recess and the lip of the packing should 
be ly to)% inch on the larger installations, 
but in no case should the lip of U pack- 
ing be allowed to hit the bottom of the 




























packing material. the dotted lines. recess. 

"ess 
ny, 
nio. SPARTAN LEATHER PACKINGS 
ORP Graton & Knight’s SPARTAN has_ ceptional tear and tensile strength. 

highest resistance to abrasion and heat When your design reaches the “‘pack- 

(withstands boil test), is unaffected by ings point’’—or when packings trouble Vees Flanges U's 

common pressure mediums, and willnot occurs —call on G&K engineers. 

iry out hard and brittle. It also has ex- 

Cups. Specials 
See Graton & Knight Insert in SWEET’s File for Product Designers 
S t t { \j 

2els p 


Leather and synthetic rubber packings manufactured and engineered 





by the world's largest manufacturer of industrial leather products 
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= it allows free axial as well as radial motion..: 


combined with unusually high anti-friction capacity 
... Torrington’s new Ball Reciprocating Bearing is 
finding wide use wherever ball bearing anti-friction 
qualities are desired in rotation, reciprocation, oscil- 
lation or combinations thereof. 

Designed by the engineers of Torrington’s Bantam 
Bearings Division, this modern and efficient unit em- 
ploys a helix to separate the balls and retain them. This 
permits the use of approximately twice as many balls as 
the conventional sleeve type retainer, with correspond- 
ing increase in anti-friction efficiency. In addition, the 
unit has the traditional Torrington advantages of com- 
pactness, simplicity in design, and built-in long life. 

Shown on this page are just a few of the many appli- 
cations where the new bearing is helping modern 
equipment do a better job. Would you like to know 
how it can improve the efficiency of your equipment? 
Write for a copy of Bulletin 105, which gives full en- 
gineering and application data. And feel free to bring 
your anti-friction problems, routine or unusual, to 
Torrington’s Bantam Bearings Division. 


THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 





STRAIGHT ROLLER TAPERED ROLLER NEEDLE 
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Another Plastic Success Story. ¢ © This electrical switch gear section was 


brought to TECH-ART by a leading manufacturer of electrical equipment. Even in simplified form, the de- 
sign required more than 300 molded surfaces, with fillets, chamfers, inserts and sections of varying 
thickness te complicate the mold. Made to fit in with an assembly of other plastic parts, each of its 300 
surfaces had to be molded to precise tolerances. TECH-ART engineers produced the mold design— 
TECH-ART mold builders made the mold—and the accurate pieces that resulted are now another chapter 
in Plastic Success Stories by TECH-ART. 






Idea... Melded in PLASTICS 


2 ‘ ritting this complicated piece into the electri- TECH-ART mold builders have the skill and ex- 
cal industry illustrates an additional ability of perience to reproduce complex patterns with 
| TECH-ART engineering—not only to contribute precision accuracy in every detail. And once 
= sound engineering judgment where it is possible the finished mold is turned over to production, 
‘to simplify a new design idea, but to translate TECH-ART’s wide molding facilities give full 
7 a ately those ideas which cannot be readily assurance that your finished product will be just 
7} simplified. TECH-ART engineers never hesitate what you envisioned in dimensional tolerances, 
> follow a necessary complex design, because physical appearance, and serviceability. 
















lis piece had 


ul 


36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. + Tel. AStoria 8-6050-1 7 ECH~ 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY | 


PIONEER PLASTIC MOLDERS ... Established 1891 & L a Ss T | Cc Ss Cc ° M P A a Y 
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WY Finish More Work 
by Nom 


with AMERICAN PHILLIPS SCREWS 


THAN | DID IN A WHOLE DAY 
WITH SLOTTED SCREWS!”’ 








50% FASTER .. . that’s the average 

speed-increase wherever modern work or burred, broken screw heads. 
American Phillips Screws replace Time-savings alone are enough to 
outdated slotted screws. And that’s make American Phillips Screws least 


because American Phillips Screws 
prevent dri er-slippage, which means 
power drivers can be used on any 


costly to use on any assembly job in 
small shop or big plant. But there's 
another saving that comes from 


| ASk 


job. So these straight-driving, fum- 


American's own system of quality 
bleproof screws take the brakes off 


control and individual 3- point in- 
your workers’ hands, and the strain spection that give you higher “‘per- 
off their nerves and muscle. Self- Section-percenitage | in every order. 
confidence and pride in work is built Try American Phillips Screws your- 
up... and so is output and product self . 


.and see what happens to 
quality, for there's no more scarred 


what’ you thought were fixed costs! 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. Illinois Street 






Detroit 2: 502 Stephenson Building 


AMERICAN 
PHILLIPS <ezows 
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PUT THE SCREV’S 
ON THE JAPS... 
BUY WAR BONDS 








Pro 
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ASK A WESTINGHOUSE APPLICATION ENGINEER 
NOW ... BEFORE YOU “FREEZE” DESIGN 


After your appliance is ready for production is a 
poor time to apply the motor. Do it while your designs 
are still in the planning stage. Double check to make 
certain that you have the right motor for the job. A 
minor change now may enable you to use an existing 
design, and avoid the extra engineering of a “‘special’’. 

Westinghouse standardized motor designs offer 
many advantages, such as lower costs, faster deliveries, 
speedier production of appliances, lower inventory 
stock and simplified servicing. 

Westinghouse engineering has resulted in many 
extra features built into standard motors for specializ- 
ed service requirements. The service of Westinghouse 
application engineers is available at any time to help 
you meet your problems. Simply call the nearest 
office, or write Westinghouse Electric Corporation, 
Lima, Ohio. J-03228 
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MOTOR EXCHANGE PLAN PROVIDES 


REPLACEMENT SERVICE IN 
24 HOURS OR LESS 


ANYWHERE IN THE UNITED STATES 


Westinghouse Motor Exchange points in 
all principal cities can service most Westing 
house small motors of standard sizes in 24 
hours, or less, anywhere in the United States. 
This service gives the appliance user an effi- 
cient, factory-rebuilt replacement motor in 
exchange for his old motor at a low, flat cost. 
Your nearest Westinghouse office will give 
you full details. Ask for bulletin B-3336. 

















OOOO 


It's always 


toaster 


HEN you set your toaster for light, 
dark, or medium, a steel spring 
times it for the shade of brown you like. 


Many of these springs are made from 
special steels developed here at Athenia 
... Steels engineered to meet rigid spec- 
ifications. Smoothly polished surface is 
one important requirement so each layer 
of the spring may slide easily over the 
other. High elasticity is necessary to 
assure long life and freedom from per- 
manent distortion. Tensile strength helps 
prevent cracking from over compression. 
And uniformity of structure is essential 


for even pull and accuracy of timing. 


7 


in your automatic 


And for clocks, typewriter carriages, 
fishing reels, mark-time switches, and 
many other requirements, Athenia is 
producing the precise spring for the job, 
either in the form of wound springs or 
steel strip. 


Providing a combination of proper- 
ties to meet particular requirements has 
been the work of Athenia for more than 
30 years. If you have a precision steel 
problem that involves stock in widths 
of VY,” to 6%”, thicknesses of '.0015 to 
.062, annealed, cold-rolled, tempered 
or tempered polished and colored, try 


Athenia personalized service. 
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Bug and Keep War Gouds and Stamps 


Divisions of National-Standard Company 


NATIONAL-STANDARD CO. WORCESTER WIRE WORKS 


Niles, Mich. Worcester, Mass. 
TIRE WIRE, FABRICATED sas 


BRAIDS AND TAPE ROUND STEEL WIRE. SMALL SIZES 


a 


THE ATHENIA STEEL CO. 
Clifton, N. J. 

COLD ROLLED, HIGH-CARBON 
SPRING STEEL 
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WAGNER LITHO MACHINERY CO. 


Hoboken, N. J. ‘ 
LITHOGRAPHING AND SPECIAL FE 
MACHINERY pea 
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For precision STAMPINGS...see ADEL 


« 








Just furnish the blueprints—and forget it. The 
job can be tooled, precision-stamped to close 
tolerances, heat treated, plated—and even 
assembled—with ADEL techniques which have 
been war improved to such production speed 
that your own product-assembly will move at 
a faster pace because of ADEL’s all-around 
quick stamping service. 
ADEL’s batteries of punch 

presses (range up to 110 tons), 
and ribbon-forming machines 


“ADEL 


Trade 


beget Pe Wa ee 





have turned out over 250 million aircraft parts. 
Use these facilities, and ADEL Design Simplicity 
Engineering to tool, fabricate, process and as- 
semble your parts all in one shop. ADEL plants 
are on either side of the country to provide 
speedy service to industry all over the U.S.A. 

For stamping runs that are really fast, call 
an ADEL engineer at the office nearest you. 
It will be the first and only step 
you'll have to take to solve your 
stamping problems. write Dept. F. 


t ‘ 


Mark 


Offices / Seattle 1, Washington; Dayton 2, Ohio; Detroit 2, Michigan; Hagerstown, Maryland; Baltimore |, Maryland; New York 20, N.Y. 
In Canada: Railway and Power Engineering Corporation, Limited 


The Aircraft and Transportation Divi- 
sion of ADEL manufactures precision 
controls for planes, boats, tanks, arma- 
ment equipment. Left: ADEL “Mighty 
Midget” 4-way hydraulic selector 
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provucts oF Design Simplicity anv Dependabllity 





Copyright 1945-ADEL PRECISION PRODUCTS CORP. 


valve. Center: ADEL Series “K” Fluid 
metering pump—outputs from .05 to 
200 G.P.H. Right: ADEL *iSOdraulic 
remote control, remains syncronized 
from -65°F.to+160°F, *Trade Mork 


- 
Ss 
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DUREZ AND 


The importance of diamond dust abrasive 
wheels to the war effort cannot be overstated 
For cutting such items as tungsten carbide o1 
synthetic sapphires required in the vital pro 
duction of precision bearings, they have no 
equal. Among the leaders in this highly 
specialized field is the George A Greenlee 
Company, producers of the efficient grinding 
wheels illustrated above These wheels are 
molded from a Durez phenolic compound, 


a Durez bonding resin and diamond dust 


Until recently, it was common practice 
in the manufacturing of grinding wheels 
to use a steel body or hub around which 
was formed the grinding rim. Because 
this rim contained costly diamond dust, 
this method of manufacture seemed 
essential in order to hold to a minimum 


specific dimension. 





Plastic Hub 


When some manufacturers attempted 


to change over to a compression- 


molded plastic hub, the problem of 


maintaining this specific thickness 
dimension of the rim proved to be the 
greatest obstacle. However, the success 
with which the George A. Greenlee 
Company engineers overcame this 
stumbling block is evident in the 
above-illustrated diamond dust wheels 
now being produced by them. 

The hub is first preformed of a high- 
impact Durez molding compound. In 
conjuction with this, the grinding rim 
of diamond dust, filler, and a Durez 
phenolic resin bonding agent is also 
preformed. Then the two preforms are 
molded under heat and pressure until 
they become a homogeneous unit. The 
problem of holding the rim to the de- 


sired thickness was solved by an in- 





7 





genious molding method developed by 


Greenlee engineers. 


Unusual Versatility 


The unusual versatility of Durez phe 
nolic plastics and resins has resulted 
in their ever increasing use throughout 
practically all tields of industry. Such 
properties as impact strength, dielectric 
strength, and heat, moisture, and chem 
ical resistance, render them invaluable 
to the design engineer. 

Perhaps you have a plastic material 
problem. If so, we suggest that you 
take advantage of the quarter century’s 
experience which makes up the back 
ground of Durez technicians. The ben 
efits which this experience and a tre 
mendous accumulation of proved data 
can provide are available at all time: 
towards helping you find the plastic that 
fits yourjob. Durez Plastics & Chemicals 


Inc., 307 Walck Rd.,N. Tonawanda, N.Y 





MOLDING COMPOUNDS 


INDUSTRIAL RESINS 





PLASTICS THAT FIT THE JOB 
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BEFORE 
ASSEMBLY 


AFTER 
ASSEMBLY 


l. Permits 
rigid metal-to-metal assembly 


2. Seals 
light hydraulic oil at 200° F. 


WO successive problems confronted an equip- 

ment manufacturer who had to seal light hy- 
draulic oil at 200° F. and, at the same time, main- 
tain an absolutely rigid assembly. 

The conventional type of assembly—a gasket 
bolted between flat flanged surfaces—did not work. 
No matter how tightly the bolts were pulled down, 
the joint remained comparatively flexible. A metal- 
to-metal joint was then designed, using a 3/16” x 
4” x 


1/8” groove. This, too, proved impractical. Assem- 


3/16” section non-compressible gasket in a 1 


bly was difficult, and excessive strain caused the 
non-compressible gasket to age rapidly. 

The problem was completely solved with one of 
Armstrong’s truly compressible cork-and-synthetic- 
rubber compositions. A 3/16” x 3/16” section gas- 
ket was made and compressed one third into a 
3/16” x 1/8” groove. There was no side flow with 


SEND FOR FREE BOOKLET—For 
descriptions of Armstrong’s 


Sealing Materials, see Sweet’s 





File for Product Designers. Or 

te for your copy of the free booklet, “Gaskets, 
Packings, and Seals.’”’ Address Armstrong Cork 
Company, Gaskets and Packings Department, 


Arch St., Lancaster, Pa. 
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PERMANENT FLANGE PRESSURE of over 300 Ibs. per 
square inch is maintained by this Armstrong's Cork 


and-Synthetic-Rubber Gasket, compressed 33-13%. 


No lateral flow occurs during compression 


this specialized Armstrong material. Its true com- 
pressibility and permanent resilience produced a 
tight, positive seal .. . permitted the metal-to-metal 
assembly required for absolute rigidity. 

In addition to cork-and-synthetic-rubber com- 
positions, Armstrong offers a variety of other spe- 
cialized sealing materials. These include cork com- 
positions, synthetic rubber compounds, fiber sheet 
packings, and rag felt papers. This wide range of 
materials assures you of getting unbiased recom- 
mendations when you consult Armstrong on your 
sealing problem. Send working drawings and de- 
tails of your application to us, and we’ll submit 


samples of gaskets to do the most efficient job. 


ARMSTRONG’S 
GASKETS 


SEALS - PACKINGS 


7 


Cork Compositions © Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds @ 


Fiber Sheet Packings ® 


Cork-and-Rubber Compositions 


Rag Felt Papers Natural Cork 
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SWEETENING UP BAD TEMPERS 


Another result of & industrial cooling 


HE Puritans, they sav, used duck 
ing stools to cool off bad tempers 
Not a bad idea... 


Take steel lo k Ww ashers. The \ hav eto 
be tough. To make ‘em tough ... real 
tough ... and give ‘em a good temper 
. they're heat-treated and then dunked 


in an oil quench. 


But, trouble starts when the quench 
ing oil gets overheated. Too-hot oil r 
sults in poorly tempered washers— cost] 


rejects or dissatisfied customers. 


And that’s why G-E comes into the 
picture with the Evaporative Cooler... 
to keep the quench oil at the proper 
temperature...toassureuniformstrength 


and temper in the finished product. 


G-E Evaporative Coolers haveawater 
economy feature of especial interest in 


areas W here water Is scarce or expensive ° 


For example, the oil to quench 1% ton 
of steel washers an hour is kept cool with 
60 gallons of water per hour. Conven 
tional methods of « ooling this oil would re 
quire approximately fifty times as mucl 
In high-cost-water areas, this single say 
ing will frequently pay for the equip 
ment within a year. 


G-E Evaporative Coolers are eCasyv to 
clean and service .. . greatly reducing 
maintenance costs where water sources 


are Impure—as most of them are. And in 





event of interrupted water supply, the 

unit's water reserve is sufficient to pro 
vide continuous cooling—often long 

enough to repair the stoppage—and pre 
ent a production jam. 


You may not be manufacturing lock 
washers. But the chances are that some 
where in your processing... in your plant 

. are applications where G-E’s special 
ized industrial cooling, refrigeration, and 
air conditioning techniques will help de 
velop better products... lower unit costs 


General Electric Company, Air Condi 
ming Department, Section 6477, Bloom 
ll, New Jerse y. 


BUY...and hold... WAR BONDS 


GENERAL @ ELECTRIC 


Industrial Refrigeration 


Tune in: The ““G-E HOUSE PARTY,” every afternoon, Monday through Friday, 4 p. m., EWT, CBS.. 
... THE WORLD TODAY” News, Monday through Friday, 6:45 p.m., EWT,CBS 


. The “‘G-E ALL-GIRL ORCHESTRA,” Sunday 
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aval According to the annoyed gentleman above, that’s In millions of applications, New Departure Ball 
y de bad. According to his opponent, that’s good. Bearings are proving their unique fitness for the new 
ysts , ; scheme of things mechanical. 
: And, according to Industry, faced with ever-new . 
nat ° ° ° ° 
i. problems of higher speeds, heavier loads and greater We know of no other bearing that has as many 
0M- om 9 . ° 
precision, that’s the answer to many prayers. advantages as the ball bearing. Particularly 
: = the ball bearing backed by New Departure’s 
For the ball bearing is fundamentally differ- : 
. a rite ; experience and technical skill. 
ent. It 1s outstanding for free-rolling, precise ‘ 
location of parts, for simplified design, with Our 112 page illustrated book “Why Anti-Friction Bear- 
low maintenance costs. ings” is mighty interesting. May we send you a copy? 
! NEW DEPARTURE 
Pk 373 BALL BEARINGS 
NBC = 
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‘EW DEPARTURE « DIVISION OF GENERAL MOTORS « BRISTOL, CONN. « Branches in DETROIT - CHICAGO « LOS ANGELES and other principal cities 
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Continuous overloads, frequently repeated overloads, low % 
line voltage, too frequent starting and stopping, excessive 
ambient temperature, mechanical failure .. . these are just a 
few of the causes of motor burnouts. 








Yet you can get complete protection against motors over- 
heating and burning out from any cause by buying motors 

with built-in Klixon Motor Protectors. 

These simple, foolproof protectors take into account all the 
variables that cause motor burnouts and cut the motor “‘off’’ 

the line whenever the motor temperature reaches the danger 
point. Because they are built into the motor by the motor 
manufacturer, you get a tested and proved combination of CLICK! IT’S OFFI 

















motor and protector. Should a motor become overheated and dan- 


The extra cost for ordering motors with Klixon Protectors is gosoualy Det. the Elisee Pesiecter snape the 
: E power ‘ off’ preventing the motor from burn- 
low ... quickly pays for itself over and over by preventing ing out. 


motor burnouts, reducing factory returns and minimizing I 
motor repairs and replacements. 
Specify Klixon Protectors with every motor you buy. They are . x 
available in manual or automatic reset types for A. C. motors 

all sizes; D. C. up to 30 volts. Bulletin PR-112 gives the entire mm 
story. Write for a copy. 




















CLICK! IT’S ON! 


When the motor cools to safety, the Klixon 
Protector snaps the power ‘on”’ automatically 


P if the automatic reset is specified ... or when 
: the reset button is pushed when manual type 
MOTOR PROTECTORS ; is specified. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 
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In die Castings, ta 


Pped bosses form 
Stronger fast 


' Bet es 
enings than integra] , ~<“e? 
threaded Studs and Provide conven. 
ient mountings for Mating parts, 
Strength of bosses is greater be. 
Cause they are usually larger in 
diameter than Studs and because ex. 
ternal threads Cause a notch effect 
under shock loads. Casting, 


at least a Small fillet js 
Boss holes in zinc alloy die Cast- desirable. 

ings usually can be Cored to tapping This drawing of a 2j 
Size. Tap and chip Clearance Should Casting for the above 
be provided below t e last thread in illustrates the Utility of bosses foy 
blind holes, A chamfer cored at the attaching mating components. Mos} 
ole entrance facilitates tapping. of the 

Where bosses join the bod 


Osses are Cored and 10 
Yofthe are tapped. 
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Mass Precision 


and godt tolerances 


“Ghost” tolerances hover near the zero 
mark—these are tolerances in “‘quarter- 
tenths” and “‘millionths’”. To obtain 
such accuracy requires the proper ma- 
chines, correct processes, skilled work- 
men, and gages to show the results. 

Nichols has all the factors necessary to 


produce parts to “‘ghost’’ tolerances 





and something more. It has the knowl- 
edge (based on 40 years’ experience) to 
produce these parts in volume, at low 
cost. In short, Nichols can manufacture 
“mass precision’ assemblies for you 
that can be priced to meet competition. 
When your work calls for “ghost’’ tol- 
erances, call for Nichols. 

A free copy of “Mass Precision’’ is 
yours for the asking. 

W. H. NICHOLS & SONS, 48 WOERD AVE., 

WALTHAM 54, MASSACHUSETTS 


— .00025 — 


— .00020 — 
— .00015 — 
— .00010 — 


H— .00005 — 





-00000 


-— .00005+ 


t+— .00010+ 


-— .00015 + 


.00020+ 








.00025+ 


.00030+ 








.00035+ 





.00040+ 





‘Aecuct’ AY loft (M8) 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 


Propuct ENGINEERING 


JULY. 


1945 








oowaiesr a 






















Drawing shows bow rudder pedal segment o, 
B-24 py ors rides on compact, efficiently 
lubricated Torrington Needle Bearings. This 
3s one of the many uses of these light, bigh- 
capacity bearings to assure anti-friction ease 
_ bo aircraft control assemblies, 
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Rudder Pedal Segment of B-24 Liberator 


Rides on Torrington Needle Bearings 


It is no surprise that the rudder 
pedal segment of the mighty B-24 
Liberator, rides on light weight, 
compact Torrington Needle Bear- 
ings. For their full complement of 
small diameter needle rollers packs 
high capacity into small space, pro- 
vides an extra margin of safety with 
the efficiency and reliability that is 
characteristic of these modern, self- 
contained anti-friction bearings. 
Can you visualize these -Torring- 
ton Needle Bearing advantages in 
terms of your product... aircraft or 
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automotive equipment... machine 
or portable tools... household or 
other equipment that you want to 
operate with maximum ease, com- 
bined with minimum size, weight— 
and cost? Our Catalog 32, showing 
the wide range of types, sizes and 
applications, will help you. Write 


for it today. 
° 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. + SOUTH BEND 21, IND. 

New York Boston Philadelphia Detroit Cleveland 

Seattle Chicago Sanfrancisco Los Angeles Toronto 
London, England 
















‘BOTH VALVES SET TO METER 


CONSTANT FLOW RATE fe ee «50 CU. IN. PER MIN.AT 100 PS! 












REGARDLESS OF VARIATIONS ~ tal yestowe 
IN FLUID PRESSURE o a 


Automatic 





Pressure 





200: 400 600: "g00° "1000. 
PRESSURE-PSI pissiiiss $34 





. onsation 
| 0 mpe n All readings taken at constant temperature of 120° 
F. with oil having viscosity of 209 S.S.U. at 100° F. 


ICKERS 


FLOW CONTROL AND 
OVERLOAD RELIEF VALVES 


In hydraulic control systems, this valve combines the functions of 
a flow control valve with an automatic relief valve to save space and 
simplify installation. It maintains a constant “metering-in” flow rat 
(for a given setting of the control adjustment) regardless of any 
variation in imposed fluid pressure resulting from changes in work 
resistance. Pump operates only at pressure required to do the work 
at hand; relief valve is independently adjustable and limits the max- 
imum system pressure to any desired value. 

This valve combines in one unit the means for accomplishing three 
independent functions: (1) adjustable control of flow rate in the 
hydraulic circuit, (2) adjustable overload pressure protection in 
the hydraulic system, and (3) remote “Start and Stop” control when 
used with suitable pilot valve. See Bulletin 40-22 for complete 
information. Vickers Application Engineers will gladly discuss with 
you how “hydraulics” can be used to your advantage. 


VICKERS Incorporated 


1454 OAUMAN BEVD. ¢ DETROIT 32, MICHIGAN 


Overload Pressure 


Protection 


Representative of More than 5,000 Standardized Vickers Units 
for Every Hydraulic Power and Control Function 
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Technical Research Must Continue 


To Insure National Security 


R. E. LARKIN, Washington Editor 


Coordinated scientific research for postwar military defense is discussed. 


The activities of the Wilson and Woodrum committees, and different opinions 


regarding the form such a program should take, are herein reported. 


NE of the less-heralded but more 
promising devices for the attain- 
ment of the hoped-for “brave 
world” is an organization fathered 
ely by men who have been among 


the most instrumental in making mod- 


war the fury of destruction it is 
today. These men would safeguard this 


“new world” by insuring that the United 


“st 


tates shall always be the leader in the 
iniity to wage the most crushing sort 
var. 
‘esearch Board for National Secur- 
ity’ is the name of this organization 
which is to serve as the insurance policy 
lor our dream of world peace. It is al- 
eady in existence, although it is not 
expected to function in any real sense 
the Japanese war has been won. 
Its 10 members are pre-eminent in their 
he] scientific research and develop- 
They have been brought together 
their normally diverse paths by the 
ction that only if that nation which 
possesses the greatest single abil- 


y wage war retains and constantly 
Narpens that ability will it be able 
It forth to avoid war. 

ts\ablishment of such an organiza- 
on undoubtedly was in the minds .of 
many men a year ago as the United 
S 


lates put the finishing touches on its 
reparations for the greatest military 
history—the invasion of 
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Europe. Development of the Board, how- 
ever, is credited largely to three men, 
War Secretary Henry L. Stimson, Navy 
Secretary James Forrestal and Charles 
E. Wilson, then executive vice-chairman 
of the War Production Board. They 
are three of perhaps a dozen men who 
were most responsible for the trans- 
formation of the United States from a 
totally unprepared nation to the war- 
making power it is today. 

The idea that scientific research along 
military lines must not dwindle in the 
United States after peace returns to the 
world unquestionably was discussed and 
pondered in numerous official quarters 
before anything was done regarding it. 
Indeed, its basic principles are as old as 
the Civil War, for it was during that 
conflict that Congress chartered the Na- 
tional Academy of Sciences. The idea 
was further broadened after the last 
war. when the National Research Coun- 
cil was formed as an adjunct of the 
Academy. For various reasons, the idea 
failed to “take” on either occasion, and 
the Research Board is, on a much 
broader and much more_ thoroughly- 
thought-out scale, the third attempt to 
implement basically the 
ophy—‘in time of peace, prepare for 
war. The men whom we charge with 
the physical 


same philos- 


security of our peace- 
loving country subscribe to the emi- 


nently logical thesis that the long-range 
airplane and the controlled missle have 
so revolutionized warfare that enemies 
of the United States in the future will 
be able, unless prevented by our own 
foresight, to launch a devastating attack 
upon us from distant places. 


Form of Organization Debated 


A little incongruously, there is con- 
siderable debate and strong feeling as to 
the exact form the organization ulti- 
mately should take. A committee of 
scientists and military men, organized 
under Charles E. Wilson by the War 
and Navy Secretaries, studied the prob- 
lem of how best to achieve the participa- 
tion of top-rank civilian scientists in 
military research after the war pres- 
sure has been removed. 

History of the Wilson committee is 
relatively well known. At the request 
of the Secretaries of War and the Navy. 
Mr. Wilson, who had expressed consid- 
erable interest in the problem of ade- 
quate postwar military research and 
who, as president of the General Elec- 
tric Company, was intimately acquainted 
with the value of true scientific re- 
search, headed a study committee of 13 
members whose duty it was to report on 
“all aspects of the postwar research and 
development needs of the Army and 
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Leaders of postwar military research activity — Left to right: Dr. Frank B. Jewett, president of 





the National Academy of Sciences; Charles E. Wilson, president of General Electric Company 


and Rep. Clifton 


Navy, and to recommend a plan or plans 
for consideration by appropriate author- 
ities.” 

This report took — for 
granted that “the Army and Navy must 
continue to carry the 
sibility for such work, especially in times 


committee's 


major respon- 


of peace.” Based on this concept, and 
recognizing that the highly-effective Of- 
fice ot Devel- 


opment is an emergency agency incap- 


Scientific Research and 
able of continued operation in peace- 
time. the committee reported its belief 
that the best device for carrying out the 
above objective is a board composed of 
officers of the Army 
and the Navy who have important re- 


civilians and of 


sponsibilities in connection with ‘re- 
search and development work. To keep 
such organization from becoming un- 
wieldy and yet to make it truly repre- 


sentative, it recommended a member- 
ship of about 40 men. equally divided 
as to civilian and military membership. 
its military membership equally divided 
between the two services. An executive 
five. dominated three to 


two by civilians, would “administer and 


committee of 


supervise” the board’s activities to pro- 
vide the proper centralized control of so 
large a group. 

The only point on which the Wilson 
committee was unable to agree was that 
dealing with the type of organization ul- 
timately to assume responsibility for 
One faction 
urged the necessity for an independent 


postwar military research. 
government agency which would receive 
directly 


would thus be co-equal with the military 


its funds from Congress and 


services it was organized to” serve. 
Another group insisted that the postwat 
military research agency should be sub- 


National 


receiving as 


ordinate to the Academy of 


Sciences. much money as 
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it required through earmarked items in 
the Army and Navy appropriation bills. 
the Wilson 
close, seven to six, actually, so a dou- 
ble-barreled for- 


warded to Secretaries Stimson and For- 


Division in committee was 


recommendation was 
restal. 

The Wilson committee report and the 
concept it espoused when transmitted to 
ranking officers of the Army and Navy 
who are concerned with the problem. 
drew endorsement from each group on 
all but the matter of organizational 
form. Virtually without exception, Naval 
men favored an independent agency. 
although there was some Navy sentiment 
that the agency might well be under the 
aegis of the Academy for a_ limited 
period, until the postwar organization 
of the settled 


\lmost equally without exception, Army 


services has been upon. 


officers concerned favored a board un- 


der the Academy receiving its funds 
under earmarked items in the Army 
and Navy appropriation bills. 


Such a plan, obviously. would give 
the services far greater control over the 
activities of the board than 
plan whereby the board received funds 
independently of the 


would a 
services. 
Congress Studies Problem 


With the Wilson 


committee report, the whole problem of 


submission of the 


how best to provide top-notch postwar 
scientific coverage for the military serv- 
Heat 


ings on the matter were undertaken by 


ices was taken up by Congress. 


the House Select Cammittee on Postwar 
Military Policy. Headed by Rep. Clif 
ton A. Woodrum, Virginia Democrat and 
one of the real leaders of the lower 
chamber. this committee had been con- 


itself 


weighty 


cerning with similarly 





4. Woodrum, chairman of the House Committee on Postwar Military Policy. 


postwar military problems—the 


prope ¢ 


disposal of military surpluses, peace- 
time conscription and unification of the 
Army and Navy. The committee was not 
authorized to report legislation but 
merely to study and report on military 
problems which ultimately would face 
the Congress. 

hearings before the Wood 


rum committee demonstrated the 


Lengthy 
exte 
of the split between the proponents of 
an independent agency and those who 
urged a board under the Academy 

War Undersecretary Robert P. Pat 
terson told the committee that the Wa: 
Department does not favor an independ 
ent agency for the task at present. 


Maj. Gen. W. L. Tompkins. head of! 
the War Department’s Special Plan- 
ning Division, urged a fair trial for an 
\cademy board before establishment 
for an independent agency, and de- 
clared that the backing which the 


\cademy could furnish such a_ board 
that the 
sery ing on this board would be an incen- 


tive to our highest scientists. The Acad- 


would be imposing: honor ol 


emy board, he made it plain, would not 
exercise Army ind 


Navy in their own research, even though 


control over the 
they might advise both services. 

Col. Ralph M. Osborne, director ot 
Research and 
\rmy Service Forces. put all seven tech- 
ASF on record for an 


His reasons were that 


Development for the 


nical services of 
\cademy board. 
the Academy is a non-partisan organiza 
small prestige. that the 
\cademy board offers the simplest and 
most rapid transition from OSRD to the 
that 
in obtaining funds would 


tion of no 


new organization, and support 0! 
the military 
be available to an Academy bo rd 

Rear Admiral J. A. Furer, coordinato! 


of research and development for the 
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ivy. declared that the Wilson commit- 
t-e’s recommendations in his opinion, 

e “inseparable,” and that any or- 

inization plan which tends to assure 

ntinuity of research funds is to be 

sired. The independent agency, Adm. 
Furer felt, probably would facilitate the 
obtaining of funds. 

Capt. Carroll L. Tyler, director of re- 
search and development for Naval Ord- 
nance, emphatically favored the inde- 
pendent agency, holding that the Acad- 
emy’s charter is so drawn as to preclude 
it from doing anything until it is asked 
to do something by a federal agency. 
This limitation, he indicated, would re- 
duce the effectiveness of the proposed 
organization. 


Civilian and Military Roles 


Dr. Vannevar Bush, director of OSRD 
and credited by many with having 
played a leading role in bringing the 
necessity for postwar scientific research 
on military problems to the attention 
of men in a position to take affirmative 
action, told the committee that from an 
organizational viewpoint. he believed the 
board should be organized first under 
the National Academy, and made inde- 
pendent at a later date. He asserted 
that this was the only method by which 
to assure a “partnership” between civil- 
in and military scientists. 

The services, Dr. Bush maintained. 
esent two obstacles to successful mili- 


iry research. For one thing, he said. 
ir internal organization fails to give 


ithe ient 


, 


recognition to the require- 


nents and potentialities of science in 


ir. In addition, their personnel. by 


raining and tradition, fail to appreciate 


le position research must occupy or the 
contribution it can make. To remedy 
this. Dr. Bush presented four points. 
as follows: First, there must be a per- 
son at the top with power both affirm- 


atively to direct the planning of new 
programs and to integrate existing pro- 
grams. Second, the position of the tech- 
nical man in uniform must be improved; 
also, men in responsible positions should 
have better technical training. Broad 
or complex problems of research and de- 
velopment should have a status at staff 
level. Third, there should be an effec- 
tive scientific interlinkage between the 
two services. This does not mean, how- 
ever, that there should not be parallel 
programs within the two services. 
Fourth, there should be some form of 
partnership between civilian scientists 
and the military. Although research on 
military problems and weapons is 
largely a military matter, it is not en- 
tirely so. The job is primarily one for 
the trained professional scientist and 
engineer. 

In the minds of some public men con- 
nected with the problem, there is some 
feeling that a compelling reason why 
the Army opposes an independent re- 
search organization is that it would have 
less control over the resulting military 
research program. Conversely. the 
Navy, smaller than the Army and nor- 
mally wary lest it be swallowed by its 
larger companion, is believed to favor 
independence for the proposed agency 
so as to free it as far as possible from 
Army domination. 
Whether these motives have any valid- 


any chance of 
ity, they are considered by informed 
persons to be definitely in the picture. 
By no means so pronounced as the 
split between advocates of an independ- 
ent agency and those who favor an Acad- 
emy board but still confused is the 
question as to the exact lines of juris- 
military 
research agency shall be established. 
All agree that the agency should not 


diction of whatever postwar 


operate laboratory facilities of its own, 
the general understanding being that 
whatever agency is established shall con- 


duct its work through contracts with in- 
dustrial and educational laboratories, or 
perhaps with government laboratories. 
All agree further that the proposed 
agency cannot assume responsibility for 
national defense, which by statute is 
placed on the Army and Navy. Thus it 
is conceded that the services must have 
final determination of their own juris- 
diction. 


Scope of Proposed Agency 


Most witnesses before the Woodrum 
committee agreed that the 
agency would devote itself to “funda- 
mental while the 
would apply its results to specific mili- 
tary problems. 


pl oposed 


research” services 
But even here there was 
no unanimity, and the 
duties, as 


committee’s 
defined by numerous wit- 
nesses, were vague and ill-defined. 

Gen. Tompkins expressed the fear 
that if the agency were made independ- 
ent, it might, in order to justify itself, 
spread to other than military fields for 
its work. Col. Osborne shared this feel- 
ing. Maj. Gen. Oliver P. Echols, assist- 
ant chief of air staff, insisted that the 
large engineering staffs of aircraft man- 
ufacturers be maintained until the avia- 
tion industries could support them 
From 
the point of view of the Air Forces, he 


through their volume of business. 


declared, postwar research should pro- 
vide: 1. Continuation of research on 
problems of flight by the National Ad- 
visory Committee on Aeronautics; 2. 
Continuation of applied research and 
development by the AAF; 3. Continua- 
tion of fundamental research other than 
that by NACA through AAF contracts 
and 4. A Research Board 
for National Security under the National 
\cademy. 

Adm. Furer expressed the hope that 
the board would take it upon itself to 
interest 


with industry: 


voungel 


scientists in military 
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Ml Smoke-drake is seen here covering the landing of supplies during an invasion test off the coast of England. 


135 








vs 
ORG o me oe 
a 
_ 
%% et ts ad ee. o 
a ee ; @ 
- ne tines My 
¥ — it 
el « ~ 
| ; 
” = i 
¢ ry 


ee + & 

hat ncliet. Se 
psc: oe 

ee 

; La 
a $ 














Signal Corps Ph 


{ cargo carrier land “Weasel” is shown in use at an Ordnance Depot in France for transportation of supplies. 


{ cargo carrier water ‘‘Weasel” 


needs. so as to provide an unfailing sup- 
ply of capable men acquainted with and 
interested in the needs of the services. 


He also stated that it was the thought 


of the Wilson committee that the Re- 
search Board for National Security 
would concern itself mainly with re- 


search at long-range, fundamental type, 
such especially as might not fall under 
the cognizance of any technical service 


or bureau of the armed services and 
would in no way relieve these agencies 
of responsibility for independent re- 
search and development work. 


The Adm. 


Furers premise, however. was diluted 


general agreement with 
to some extent by testimony concerning 


various methods whereby government 
fellowships might be made available 


to attract young scientists, or changes in 


4306 


slogs its way through a sea of mud 


the Civil Service rules which might be 
made to guarantee high-class civilian 


scientists pay and prestige equal to 
that they could command in private life. 
Vhile the 


that nothing will come of these ideas. 


chances are overwhelming 


they are indicative of an incomplete 
comprehension of the type of organiza- 
tion envisioned by the Wilson committee. 

(nother dissent from the concept of 
confining the board to fundamental re- 
search was voiced by Rear Admiral A. 
H. Van Keuren, director of the Naval 
Research staff at Anacostia, D. C. 

Adm. Van Keuren argued that civil- 
ian scientists now working for the gov- 
will 
test and development work and an ab- 
sence of fundamental research as would 


ernment be dissatisfied with mere 


non-government civilian scientists, and 





oO eral 


ph, l S. 


at Aberdeen Proving Grounds. 


Photogra irmy Ordnance D 


warned that morale of existing govern- 
ment scientific organizations must not be 
impaired, 

Karl T. 


Massachusetts Institute of Technology, 


President 


Compton, of the 
spelled out his conception of the objet 
tives of the proposed board as follows: 
(ny scientific problem of potentially 
large importance to national securily 
which is at the moment too speculative 
or unorthodox to justify its engaging the 
attention of the regular military estab- 
lishments. or in which the military 
personne] are not yet skilled or per- 
haps even interested; any similar sci- 
entific development which may require 
which are not 
available in the military establishments. 


“The 


board for national security,” 


personnel or facilities 


reseal 


Dr. Comp- 


membership of the 
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ton warned, “must not be static. It 


must not be allowed to develop into a 


group of old men who look back to 

their experiences in World War II.” 
The layman would be more or less 

certain that military research suffered 


the same cuts in the years intervening 

tween World Wars I and II that mili- 
ary appropriations underwent, only per- 
haps more so. Any such impression. the 
Woodrum committee developed, is com- 


pletely erroneous. By the testimony of 


nilitary men and scientists alike, Con- 


gress made only the rarest cuts in peace- 


time items for military research, and 


occasion even appropriated money 
which had not been asked for. NACA 
grew and developed into the organiza- 
tion it was at the start of this war un- 
der and the 
testimony also showed the blunt state- 
ment of admiral after admiral and gen- 


largesse. 


Congressional 


eral after general who conceded that 


the services themselves—not Congress 
had hamstrung military research be- 
tween wars. 

The point offers encouragement for 


the future of military research after the 
present war. 


Research Board Organized 


\s the Woodrum hearings drew to a 


close, Secretaries Forrestal and Stim- 
son asked Dr. F. B. Jewett. president 
of the National Academy. to organize 


a Research Board under the Academy 


in line with the first step ol the Wil- 
The 
board was organized, with an executive 
committee headed by Dr. Compton di- 
recting the membership of 40. of which 


son committee’s recommendation. 
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20 were civilian scientists. 10 were Navy 
officers. nine were Army officers and one 
a civilian consultant to the War Depart- 
ment representing the Army. With Dr. 
Compton on the Executive Committee 
were Roger Adams, head of the Chem- 
istry Department at the University of 
Illinois; A. R. Dochez, professor of Ex- 
perimental Medicine and Surgery at 
Columbia University’s College of Physi- 
cians and Surgeons. Gen. Borden and 
Adm. Furer. 

As this article is written, legislation 
which is obviously an outgrowth of the 
Woodrum 
the feelings of at least some members of 
the Woodrum committee has been in- 
troduced by Sen. Harry F. Byrd, Vir- 
ginia Democrat. 

The bill, Senate 825, in its preamble 
lays down a warning to any future econ- 
omy-minded that 
to a measurable degree, be given 


hearings and _ indicative of 


Congress research 
must, 
its head and freed from many ordinary 
restrictions. 

The bill establishes a Research Board 
National Membership. 
which is not to exceed 40, includes the 


for Security. 
Army and Navy officer charged in each 
coordination of re- 
search. chairman of NACA, and such 
chiefs of divisions of the War and Navy 
Department as the Secretary of War and 
the Secretary of the Navy may recom- 
and 
equal” to the military 


organization with 


mend, civilians “approximately 
representation. 
shall be nominated by the 
President of the National Academy. 


appointed by the President. First terms 


Civilians 


shall be of one. two. three and four 
vears. with all terms thereafter of four 
years duration. Civilian members may 


of coordinated research are detecting devices in a Navy laboratory. 


be reappointed, but “continuous mem- 
bership shall not exceed two terms.” 
The duty of the Board, according to 
section 2, shall be to formulate programs 
of scientific research and development 
relative to problems of national security, 
to direct and conduct the study of such 
problems and to advise the Secretary 
of War and the Secretary of the Navy 
on the applications of science and tech- 
nology to national security. The Board 
shall in no way relieve the Army. Navy 
or other governmental agencies of their 
own research and development work. 
The bill provides for an annual report 
and requires that at intervals of three 
to five years, it shall request the Presi- 
dent to appoint a committee to review its 
activities and submit a report which 
shall be 
Board 


pensation, and the Board may 


available to Congress. 
without 
“utilize 


members serve com- 


the services of consulting experts” who 


also serve without compensation. 
Chairman and vice-chairman shall be 
elected annually 


ship, and the chairman shall be chair- 


from civilian member- 


man of the five-man executive committee. 
whose membership shall also include 
the Army and Navy research coordina- 
tors and two civilians elected annually. 
It will be noted that this organization 
follows that recommended by the Wil- 
son committee. 


The Board chairman, with executive 
committee approval, is given powers 
sufficiently broad to meet almost any 


conceivable requirement of a research 
further this end. the 
Board can make use of existing labora- 
federal 


organization. To 


tories or transfer funds to othe1 


agencies; the Board, however. may not 


operate its own laboratories. 

The act authorizes annual appropria- 
tions, and provides for a director at $15,- 
000 annually and two assistant direc- 
tors at $10.000 annually to operate what- 
ever organization the board determines 
is necessary. 

The bill follows the Wilson committee 
that 


agency 


recommendations minutely except 


it establishes an independent 
from the start rather than an Academy 


board first. There probably will be no 


great rush to enact it since there was 
no intention that the Research Board 
function actively before the demise of 


OSRD. and that demise is not expected 
to be complete before the end of the 
Japanese war even though it will start 


after the German war. The Byrd meas- 


ure. which undoubtedly is the Wood- 
rum committee’s bill, will be available 
for action until the end of the 79th 


Congress late in 1946 and can readily 
be re-introduced in the 80th Congress 
if necessary. Meanwhile, the Academy 


ago by 


— 


board organized some months 
Dr. Jewett can perform all the functions 
for which it is called upon. 
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Mechanical and Metallurgical 
Advantages Of Martempering Steel 


B. F. SHEPHERD 


Chief Metallurgist, Ingersoll-Rand Company 


One of the most important recent developments in the field of the heat-treat- 


ing of steels, martempering, is here explained in a series of graphs and 


tables which lead from fundamental considerations to the actual perform- 


ance and the mechanical and metallurgical advantages of the new process. 


ALT baths and __ interrupted 
quenches have been applied for 
many years in the heat-treating 
of steels, but only empirically. When 
the manner of formation of martensite, 
the structure to which steel owes its 
hardness, became understood more 
fully, the principle of the interrupted 
quench was developed into a controlled 
heat-treatment called martempering. 
Martempering gives greater uniformity 
and reliability of results and_ better 
mechanical and metallurgical proper- 
ties. 
The 
martensite, its completeness and rapid- 
ity, hardens the steel. 


transformation of austenite to 
At high tempera- 
tures austenite is stable. If the steel is 
cooled transforms to. soft 
pearlite while passing through an ele- 
vated temperature But if the 
steel is brought rapidly to a tempera- 
ture of about 400 to 500 deg. F.. the 
austenite remains stable for a 


slowly. it 


range. 


limited 
period. During the subsequent slow or 
rapid cooling of the steel to atmospheric 
temperatures, transformation from aus- 
tenite to martensite occurs over a defi- 
nite temperature range. This mechanism 
of martensite utilized in 
the martempering process in which steel] 
is quenched from a high temperature. 
well inside the austenite range, in a 
salt bath which is above the temperature 
at which transformation of martensite 
begins. Then, after temperature equal- 
ization, the part is allowed to cool in 
air. This 


formation is 


slow rate of cooling is as 
effective in promoting martensite forma- 
tion as any of the 


quenches. 


conventional 
Under these conditions. the 
and 
minimum. 

The freedom from internal strains im- 
proves 


new process reduces contraction 


transtormation stresses to a 
and in- 
creases impact and fatigue resistance. 
Martempering thus not only offers a 
means for fully hardened 
parts without cracking. but also pro- 
duces parts which are likely to have a 


mechanical properties 


producing 
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better service life. This new process 
depends on the control of all the factors 
involved. Quenching practice controls 
the cooling rate, the cooling rate de- 
termines the rate of transformation, and 
the rate of transformation decides the 
final structure. 

While 
much older austempering in which the 
part is kept in the liquid bath long 
enough 


martempering resembles the 


for structural changes to oc- 
here no_ structural 
rather the retention of 
the high temperature modification of 
austenite 


cur, changes are 


expected. but 
and the disappearance of 
thermal gradients. 

Understanding of the new process de 


mands a thorough knowledge of hard- 
enability and the mechanism of mar- 
tensite formation. as will be set forth. 


The effects of 
hardenability. as 


carbon and alloy on 
determined by the 
Jominy test. are shown in Table lL. In 
the first 


and 


three steels carbon is 
that harden relative 
to the carbon content. even under very 


varied. 
shows steels 
slow cooling rates, as is also borne out 
by Fig. 1. 
present rarely used as an effective har- 
dening alloy. as it is prone to distort 
and crack the work. Martempering 
permits a more effective use of carbon. 


However. carbon alone is at 


the cheapest alloying element. 
In the last four steels of Table IL. the 


nickel content is varied while all other 
constituents are constant. Here potential 
hardness is developed only under fast 
cooling rates. but with slower cooling, 
hardness drops less steeply when the 
alloy content is Therefore. 
hardness is independent of alloy con 
tent at any cooling rate, but the alloy 
content permits under slower cooling a 
closer realization of the potential hard- 


higher. 


ness of the steel inherent in its actual 


carbon content. 

In order to obtain a relative value of 
hardenability Grossman developed thie 
term D.I. value. 
that 
martensite in the 


It denotes the diamete: 


of a bar would contain 50 per 


cent after a 
theoretically perfeet quench, which can- 
not be obtained commercially 
called an “Ideal 
This theoretical value can be converted 
to practical 
tables. 


center 


and is 
therefore Quench.” 
figures by 
provided the 
quench is known. 
Since hardenability is affected by 
slight variations in the chemical com- 
position of the steel. the D.I. value for 
the various carbon contents of a given 


using special 


intensity of the 


steel specification makes apparent the 
spread in the ideal or theoretical har- 
denability. when plotted so that all al- 
loying elements on the low side of the 
specification are ranged against all the 
alloying elements on the high side. Fig. 





Table I— Effect of Carbon and Alloy Content 
Upon Hardenability — Jominy Test 




















Cooling Rate, Deg. F. per Sec. 620 190 «30: 4303 43 
Distance from Water-Quenched End, In. Ye %& % % ] 2 
Steel ey Chemical Analysis Hardness 

No. NE C Mn _ Si Cr. Mo ‘Ni Rockwell “C” 

1 9420 | 0.18 0.91 048 0.42 0.13 0.29] 44 39 32 22° «16 12 
2 9430 10.335 0.90 0.55 0,33 0.19 0.35] 52 51 47 Si... 24 22 
3 9440 10.41 0.90 0.57 0.31 0.15 O37] 55 55 53 42: -:32:5°.30 
4 | 0.27 0.90 0.25 0.53 0.27 0.771 50 50 48 41 31 29.5 
5 { 8700 10.27 0.91 0.24 0.53 0.27 1.00] 50 50 49 a2. 3 30 
6 \ Series}0.27 0.92 0.23 0.53 0.26 1.51] 50 50 50 45.5 38.5 30.5 
7 0.26 0.93 0.23 0.53 0.26 2.04] 50.5 50.5 50.3 49.5 45 38 
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Fig. 1—(Above) Maximum surface hardness obtainable for 
a given carbon content, as established by McQuaid, Sykes and 


Jeffries, and by Grossmann. 


Fig. 2—(Below) Influence of carbon content on ideal harden- 
ability, calculated from high, low and mean of chemical com- 


position, per list of Dec. 17, 1942. 
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10 20 30 40 50 60 
Carbon-Percent 
2 shows the considerable divergence of tions are large. low-alloy steels are 
the D.L. values for NE steels 1.300. 8.600 much more sensitive to slight varia- 


d 9.500, the dotted line corresponding 

ty the average D.1. value. Minimum and 
t average hardenability should be the 
terion materials selected 
that basis, because they are likely 

© supplied with all elements on the 


when are 


side of the specified range. 

\s the metallurgical effect of alloys 
nore pronounced when additions are 
si all and less considerable when addi- 
Juty., 1945 


Pcopvccer ENGINEERING 





tions in alloy content. For example air- 
hardening steels, having considerable 
alloy content, experience practically no 
change in hardenability within the lim- 
its of their specification. 

If hardening by conventional methods 
is adjusted to the minimum specifica- 
tion and the material analyzes accord- 
ing to the maximum, there is a greater 
tendency for cracking and distortion 


nifications. (A) Three microcracks. 





Fig. 3—Microcracks in martensite under 2,500 mag- 


(B) Martensite 


needle cracked in 13 places. (C) Inclusions on either 
side may have helped this martensite needle to crack. 


and high residual strains. Cracks 


are 
not always visible and sometimes are 
internal as shown in Fig. 3. They are 


micro-cracks in martensite at 2.500 mag- 
nification, and they grow rapidly under 
repeated stressing. Such cracks do not 
occur in martempering. 

Martensite forms from austenite over 
a range of and not all 
at one time. As steel approaches lower 


temperature 


temperatures in cooling, as shown in 
Fig. 4, martensite begins to form at the 
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Fig. 4—Modified S-curve diagram (after Cohen). Fig. 5—Influence of carbon and alloy 
steels upon MS point, calculated on mean of specification according to Payson’s formula. 
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Fig. 6—Cooling rate of outside and center of similarsteel samples quenched in water, oil, salt bath and air. 


MS (MS 


beginning of 


Martensite Start, 
martensite formation). 
The MS point is not affected by the 
rate of cooling. 


point 


As the steel continues 


to cool, further martensite forms. At 
any given temperature the degree of 


the same for 
the same steel regardless of the cooling 
rate through this range. By quenching 
a steel to a temperature just above the 
MS point, that is, about 400 deg. F., 
holding it there until temperatures are 


martensite formation is 


440 


equalized throughout and then allowing 
it to cool in air, martensite forms with- 
out developing high stresses in the ma- 
terial. 

Variations in alloy content in any 
particular specification may shift the 
MS point about 15 to 20 deg. F. ac- 
cording to MS point calculations based 
on Payson’s formula. In Fig. 5, MS is 
plotted against carbon. Above 1 per- 
cent C. MS temperature would prob- 
ably stay constant, 


because carbon 


would not be in solution at the normal 
hardening temperature. Increasing al- 
loy content causes a drop in the MS 
point, that is, narrows the temperature 
range between MS and quenching bath 
temperature. As carbon and alloy con- 
tents increase, martensite has less time 
to form. 

Carburized cases usually are 0.90 pe 
cent C, sometimes much higher. At 
1.00 percent C, SAE 3312 for instance 
forms martensite over a 


very narrow 
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range of temperature in the case, but 
over a very wide range in the core. 

The mechanism of martensite forma- 
tion and the effect of different quench- 
ing media is illustrated in Fig, 6, as- 
suming that critical cogling 4ates have 
been exceeded in all cases and that 
martensite will form throughout. When 
a bar is quenched in water, martensite 
forms first on the outside, the center 
being so much hotter that no martensite 
can form. Transformation advances to 
a considerable extent in the outer lay- 
ers before it begins in the interior. As 
martensite-formation increases the vol- 
ume. this differential transformation de- 
velops strains. The slower oil quench 
will allow the center to cool much more 
before the outside reaches the MS point. 
and therefore the amount of martensite 
formed on the outside before the cen- 
ter cools to the MS temperature is less. 

Quenching steel into a hot salt bath 
above the MS point also produces a 
temperature gradient, but it is elimi- 
nated by holding the part in the bath 
for a time, the length of time required 
depending on the section of the part. 
Subsequent air cooling is so slow that 
it will not reestablish the temperature 
difference, the part ‘cooling and trans- 
forming as a whole. Dimensional dis- 
tortions and tendencies to crack, as in 
oil or water quenching, are reduced to a 
minimum. Air-cooling after the hot salt 
bath quench is essential. as a more rapid 
quench will again 


create internal 


stresses. 

When martempering was first used, 
the salt-bath temperature was adjusted 
to be always. slightly the MS 
point of the steel, but now a uniform 
400 + 25 deg. F. is 


above 


temperature of 
mployed. 
Martempering is compared in Fig. 
7 with oil-quenching in respect to hard- 
ness level and depth for bar sizes from 


, through 114-in. rownd. Hardness 
traverses found the action of the two 


media almost identical, although oil is 
he distinctly more active agent. 
While the action of the salt bath ap- 
that of oil. 
racking are minimized. A heavy spline 
vith a partially notched keyway. a 
harp bottom and sharp fillet. threads 
nd holes through.the bottom counter- 
ink was submitted to the author. each 
nd looked as though it had 
imped with a sledge-hammer. 
pe of part. especially in the inten- 
vely hardening NE 8447, usually 
eaks in normal oil hardening, and an 
terrupted oil quench has to be ap- 
ed. When it was martempered. this 
rt not only did not break, but gave 
-urface hardness superior to that ob- 
ned by the interrupted oil-quench. 
lable II, taken from an article by 
M. Thompson, Jr., in “The Iron Age” 


roaches 


distortion and 


been 
That 
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of March 8, 1945, points up the me- 
chanical advantages of martempering 


by comparing impact resistance and 
hardness of three steels after being 


either oil quenched at 70 to 150 deg. F. 
or after hardening in a salt bath at 500 
deg. F. 

Thus the foregoing discussion shows 
that the new process usually requires 
a_ slightly steel to 


more hardenable 


achieve a given hardness, thereby it 
tends to increase raw material cost 
somewhat. However, if uniformity and 
rejections are a primary consideration, 
martempering will lead in greater econ- 
omy. Mass effects which have an im- 
portant bearing on the relative merits 
of water, oil and salt bath quenching 
will be further discussed in a continua- 
tion and conclusion of this article. 





Table II — Effect of nee a the Impact Resistance 


And Hardness of T 


ree Steels 
































Steel SAE X 4130 SAE 4140 SAE X 4340 
Mechanical |, ™P#*t Hardness| Impact Hardness} Impact Hardness 
a. a Resistance Rockwell | Resistance Rockwell |Resistance Rockwell 

eres i he. th. 3 ft. Ib. “cr ft. Ib.. “c 
Quenched | Oji1 Salt Oil Salt] Oil Salt Oil Salt] Oil Salt Oil Salt 
A 
Hardened | 22 42 45.5 295] 6 20 52.0 480/14 23 54.0 49.0 
6001 14 32 442 32.6) -7 13.5 47.5 4651 145° 19 47.7 47.6 
Draw 750. 715 32 . 4.1 31.171) 16 45.7 43.61 18 19.5 45.2 45.9 
Temp. 900 52. $05. 332 231415 & 37.0 35.9} 40 41 38.1 36.5 
Deg.F 1050] 87 91.5 25.1 18.4] 66 75 31.6 27.5} 63.5 74 32.2 29.5 
12001 98 107 20.2 13.0) .81 Oi5: 3.2: 20.31 83 90 25.6 22.2 
70 T 
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Fig. 7—Martempering against oil quenching, mass effects on low-alloy tool steels. 
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Production Bracket 


Reinforcement 





Production Bracket 
with Trapezoidal 
Reinforcement 









Grain Flow at Right Angles 
to Production Bracket 


Fig. 1—Oil filter brackets which have been etched after failure of fatigue tests. 


Fatigue Life of Parts 
As Affected by Grain Direction 


D. D. STONE 


Director of Research, Willys-Overland Motors, Inc. 


Improvement of fatigue life, in a sheet metal bracket assembly, was doubled 


through a change in grain flow direction. 


The author describes the tests 


that were made which resulted in redesign for increased fatigue life. 


IELD reports indicated that fa- 
tigue failures were occurring in 
the oil filter bracket of the Willys 
Jeep. Failure of the oil filter brackets 
was by longitudinal cracking near the 
center stud hole in the direction of the 
This led to a test 
program to study the problem and de- 
velop a new bracket that would have 


metal grain flow. 


a satisfactory fatigue life. 

In the test program. oil filter brack- 
ets were mounted on an engine in the 
regular manner. The engine was then 
run on a dynamometer from an idle to 
the speed which would give the maxi- 
mum amplitude of the bracket vibra- 
tion. This engine speed was then main- 
tained and the vibration amplitude 
checked at 15 min. intervals. When the 
engine speed for maximum bracket am- 


442 


plitude changed the bracket was in- 





spected for cracks. After failure each 
bracket etched in an 


tion. 


was acid solu- 

Tests were made on three designs of 
brackets; 
production bracket with a trapezoidal 


the production bracket, the 


reinforcing washer and a bracket with 


metal grain flow at right angles to 
that used in the production bracket. 


result- 
ing failures are shown in Fig. 1. The 
production bracket failed in 30 hr. 
The production bracket with trapezoidal 
reinforcement failed in 37 hr. The 
bracket with metal grain flow at right 
angles to the production bracket failed 
1/2 hr. Another similar bracket 
ran 76 1/2 hr. 


These three brackets and their 


in 56 


The addition of the trapezoidal rein- 

forcing washer gave too small a com- 
: Say 

Changing the 


parative improvement. 








doubled 


fatigue life and thus would give a sufh 


direction of metal grain flow 


cient increase to justify the change i 
design. 

It is interesting to note in Fig. 1 tha 
the fatigue failures in all brackets o¢ 
curred by cracking longitudinally on the 


lower bracket near the center stud 
hole. The change in metal grain flow 


resulted in cracks that were not as ex 


tensive as when grain flow was in th 


direction of the cracks. 

This development points out the in 
portance of metal grain flow directio 
parts will b 
subjected to fatigue loads. It indicate 
that to fatigue lil 
a designer must consider the grain flo 


when designing which 


obtain maximum 


direction in all sheet metal parts. Grail 
should be 


flexure of the 


flow at right angles to tl 


part. 
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Resistance Wire Strain Gage 
Applications and Circuits 


E. G. VAN LEEUWEN and W. F. GUNNING 


Douglas Research Laboratories, Douglas Aircraft Company 


Application techniques and problems of making and mounting resistance wire strain 


gages for stress-strain analysis are discussed in detail. The authors describe strain 


gage circuits sensitive to stretch, bending, shear, torque, pressure and displacement. 


























Fig. 1—Enlarged section of a strain gage wire. 


HERE are many ways of meas- 
uring small mechanical displace- 
ments or strains. No one method 
is best for all applications. There are 
two broad types of gages or pickups; 
the mechanical strain gage and the 
electric strain gage. The mechanical 
strain gage is often highly advanta- 
geous because no auxiliary equipment 
s required. Generally, however, it re- 
juires levers or gears to amplify the 
motion. The mechanical extensometers 
ire one such example. A dial gage can 
often be used with excellent results. 
When it is necessary to measure or 
record strain at a point a considerable 
listance from the test structure or to 
measure rapidly changing loads, elec- 
ric strain gages are required. They 
ire applicable under such circum- 
tances because they generally have 
ow mechanical inertia and the signal 
rom them can be transmitted over 
vires. There are many types of elec- 
ric strain gages such as _ resistance 
vire, electro-magnetic, crystal, carbon 
trip and others. Each has its specific 
eld of application. 
[he resistance wire strain gage is 
obably the most versatile single type 
ige available. It can be installed in 
most any location and no structural 
idification or holes are required. 


ie of the equipment and apparatus 
ribed in this article are covered by 
5. Patent No. 2374512 and other patents 
ding. 
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Further, they are light and mechanical 
vibrations or strains of almost any fre- 
quency can be measured. Properly in- 
stalled, strain gages are stable and 
will give reliable results for years. The 
cost is so low that recovery of the gage 
is unnecessary. When a namber of 
gages are necessary to analyze a large 
structure statically or dynamically, or 
both, the resistance wire gage is the 
only practical method. In the balance 
of the article, the term “strain gage” 
or simply “gage” will apply only to the 
resistance wire strain gage. 

A partial explanation of the physics 
underlying the strain gage can be given 
in fairly simple terms. Consider a piece 
of fine wire of length L,, as shown in 
Fig. 1, and suppose that, as a result of 
tension, the wire is stretched to a length 
L.. The original diameter D, of the 
wire is thereby reduced to a value D,. 
If the wire were compressed, its length 
would decrease and its diameter would 
increase. Actually, the changes in di- 
mension are generally kept below one 
percent. 

It is a basic electrical fact that the 
resistance of a wire is proportional to 
its length and inversely proportional to 
its cross-sectional area. If, then, the 
length is increased and the cross-section 
reduced, the electrical resistance will 
increase. In addition, the stress upon 
the wire has a direct effect upon the 
resistance which is independent of the 
dimensional change; the latter varia- 


The dotted outline indicates effect of strain. 


tion in resistance depends upon the 
specific material. 

It is convenient to relate the frac- 
tional change in resistance with the 
fractional change in length of the gage 
by the ratio 


(85R/R)/(65L/L). 


This ratio, which is called the gage 
factor, is tabulated for many types of 
wire and types of gages. Suppose, for 
example, that the gage factor is 2, a 
value which applies to some of the 
more commonly used gages. If a 1 in. 
long gage is stretched 0.001 in. or 0.1 
percent, the electrical resistance of the 
gage would increase by 0.2 percent; 
conversely, if the electrical resistance 
were to change by 0.2 percent it would 
be known that the length must have 
changed by 0.1 percent. 

A resistance wire strain gage con- 
sists of fine wire wound back and forth 
in the form of a grid, to obtain a con- 
veniently high resistance, and attached 
to a thin piece of paper. It is elec- 
trically insulated from the specimen by 
the paper, and the whole gage is ce- 
mented, as shown in Fig. 2, to the metal 
which is being tested. If the piece of 
metal is stretched by a force F parallel 
to the long axis of the gage, the fine 
wires of the gage also stretch, since 
they are securely bonded to the metal. 
The paper acts only as a temporary 
vehicle, since the strain is transmitted 
to the wire by the bonding cement. The 
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Fig. 2—Section of material subjected to 
tension showing a strain gage bonded to 
the surface. 
F F 
— ——>> 
| Fig. 3— Temperature-resistance curves 
for three types of gages bonded to 
FIG. 2 aluminum. 
+ 
; + 045 
electrical resistance of the gage, meas- £ 
red ¢ > terminals X-X. increases as ) J 
ured at the terminals X-X, increases a E 0.3 lapel ihn: einai ana 
the metal is stretched and decreases as a y 
the metal is compressed. If, however. 1 0.2 4 
; . iuiiilies — 
the force is applied at right angles to e , prise saraaliartg 
. . ‘ c a combi) on e 
that indicated, the resistance changes 5 «CDI 
. »: = / 
only by the amount dictated by Pois- : . ee 
son’s rati w ~~ r —= 
= ; ig 0 60 deg. F ———> 
In a simple structure where the direc- —e 
° ° ° ° =m =, a } 
tion of application of force or stress is ra | 
wn, it is relatively easy to compute D Ne : ; 
known, it i relatively ea m} © -0.2 + iii: sashbins sltibas sncaia | 
the stress in terms of resistance change < Ln | 
of the gage and the elastic modulus of 7 eos | 
the sample. In a complex structure - 
where only the material properties are FIG. 3 | 
known, but not the direction of appli- 


cation of stress, several gages can be 
arranged at different angles. The rela- 
tive change in resistance of the several 
gages can then be used to calculate 
both the direction of the applied stress 
and its magnitude. The strain gage 
thus forms a powerful instrumentation 
tool for the precise measurement of 
magnitude and direction of stress under 
nearly any circumstance. 

The small magnitude of resistance 
change produced by strains renders 
accurate measurement of the strain 
difficult, since extraneous fluctuations 
resulting from temperature changes are 
of comparable magnitude. These errors 
can be satisfactorily reduced. 

If a piece of metal shown in Fig. 2 
is heated or cooled the resulting expan- 
sion or contraction does not produce 
any stress unless the metal is con- 
strained. The resistance value meas- 
ured at the terminals X-X will, in gen- 
eral. change since the resistance of the 
strain gage wire changes with tem- 
perature. and the wire may expand or 
contract by an amount which is different 
than that of the base metal. If the 
amount is different. a net tension ot 
compression is in effect applied to the 
gage. The effect of the extraneous 
fluctuations can be minimized by using 
a “dummy gage” which is subjected to 
the same temperature change. but to no 
stress. The difference in resistance 
change between the active and dummy 
gage is then a measure of the stress. 

Certain resistance wire base metal 
combinations show little change in re- 
sistance with temperature as a result 
of the coincidental relationship between 
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the separate thermal coefficients. Each 
resistance wire alloy has a different net 
thermal coefficient when used with a 
specific base metal. Some are negative, 
other are positive. By judicious choice 
of the relative quantity of negative and 
positive coefficient wires in a specific 
application the gage temperature co- 
efficient can be made to approach zero. 


Temperature-Compensated 


Gages 


Advance, a constantan-type alloy. is 
the most popular material for strain 
gage wire. Another commonly used 
material is Copel. If an Advance wire 
gage is pasted to a piece of aluminum’ 
the change in the resistance observed 
as a function of temperature with no 
stress applied is that shown in Fig. 3. 
\ similar curve for Copel also appears 


) 


in Fig. 3. The Copel gage has a useful 


property. namely. its resistance de- 
creases with a rise in temperature, A 
single gage which employs both Ad- 
vance and Copel wire can display only 
a small change in resistance with tem- 
perature. as represented by the dotted 
curve in Fig. 3. It is impractical to 
further improve the temperature com- 
pensation, since the individual tem- 
perature coefficients are not linear. 
Fortuitously, the combination of an 
Advance gage on steel has a low tem- 
perature coefficient of resistance and 
frequently no additional compensation 
is required. 

\ list of strain gages for most appli- 


cations is available commercially. The 
Douglas Company has, however. fabri- 
cated gages for its own use for about 
5 years. The manufacture is done in 
3 steps: (1) winding or stringing, and 
cementing the grid to the paper base, 
(2) final adjustment of the resistance 
of the gage by proper positioning of 
the lead wires. and (3) cementing of 
reinforcing strips across the lead-grid 
junction. 

The first operation is performed with 
the aid of an ingenious jig. Fig. 4. 
developed by W. D. Van Dyke of the 
Douglas El Segundo Engineering De- 
partment. The strain sensitive wire of 
1 or 1% mil dia. is shown in place 
prior to the stringing operation. The 
needles, which are modified Torrington 
knitting needles. are drawn back one 
at a time. When all of the needles have 
been pulled back the grid is formed 
The pedestal carrying the 0.0007 in 
thick cigarette paper is then raised so 
that the wire grid can be cemented to 
the paper base. The gage is removed 
from the jig after about 30 sec. of dry 
ing by releasing the needles. The num 
ber of loops and stroke of the needles 
determine the approximate resistanc: 
of the gage. An inch long gage made 
of four loops of one mil Advance wir 
will have about 200 ohms resistance. 

The final adjustment of the gage 
resistance is made at the time the 
copper lead wires are attached, Fig. 5 
For example. if the resistance of the 
gage is high. it is adjusted by relocating 
the soldered junction between the lead 
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and the strain wire closer to the grid. 
[he final resistance of the gages is 
held to a tolerance of plus or minus 
0.15 percent. 

The gage is reinforced by cementing 
an extra laver of cigarette paper across 
the junction between the leads and the 
grid. The large lead wires cannot be 
successfully bonded to the base metal. 
The hook at the gage end of the lead 
is intended to prevent slipping at that 
point and to eliminate much of the 
strain transfer from it to the grid wire. 
The hook also gives better mechanical 
strength when the gage, after being 
cemented in place. is wired to the re- 
sistance measuring device. 


Mounting the Strain Gages 


The selected gage position must first 
be cleaned with a volatile solvent that 
will remove all traces of oil, paint or 
crease, Often it is advisable to remove 
the heavy cadmium 
some steel parts. A light coating of 
cement is then applied to both the 
vage and the structure. With the gage 
n position the excess cement and bub- 
bles are pressed out with the end of the 
finger, using a rolling-pin motion, Fig. 
6, to work the excess cement toward the 


plating used on 


lead end of the gage. Gages must be 
well cemented for two reasons: (1) to 


insure that every portion of the strain 
gage grid is thoroughly bonded to the 
specimen, and (2) to carry away the 
heat produced by the electrical current 
flowing through the gage. 

A newly mounted gage must be 
checked the formation of 
bubbles beneath the paper base, since, 
if the volatile thinner in the cement 
evaporates into any air space the tiny 
bubbles will grow. While working out 
the excess cement and bubbles. extreme 


often for 


care must be taken to prevent the gage 
from tearing or shifting its alignment. 
It is impossible for a strain gage to 
give an indication that is high, but an 
improperly mounted gage will read low. 

The normal drying time for the first 
coating of cement is about 1/2 hr., at 
which time an additional coat is ap- 
plied. The final coat should be allowed 
to dry for 24 hr. If the gage has dried 
for 4 hr. under ambient conditions. the 
drying operation can be completed by 


Fig. 5—Strain gage calibrating jig used for attaching 


leads to allow 


precise adjustment of gage resistance. 
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4—Strain gage winding jig withwire in place at start of the operation. 
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baking at 150 to 200 deg. F. for 2 hr. 
The initial drying period reduces the 
possibility of formation of bubbles dur- 
ing the baking process. 

To date the Douglas Company has 
found General Electric No. 1276 Glyp- 
tal and General Company 
Service Cement to be the most 


Cement 
satis- 
factory for mounting gages under aver- 
age conditions. It has been found help- 
ful to apply an extra coating of cement 
or non-hygroscopic wax, when humidity 
Special bonding tech- 
niques are available for high tempera- 


is excessive. 


ture applications and gages have been 
used successfully at 
high as 1.000 deg. F. 


temperatures as 


Circuits 


different methods are used to 


measure the change in resistance pro- 


Two 


duced in the strain gage. These are 
called the “ballast” system. Fig. 7. and 
the “bridge” system, Fig. 8. The bal- 
last system is less complicated than the 


bridge system, but is unsatisfactory if 


slow fluctuations in strain are to be 
measured. It is adequate for most 
vibration problems where only rela- 


tively rapid fluctuations are of interest. 
A bridge 


important to know the total instanta- 


system is used when it is 
neous strain, which includes the effects 
of any sustained loads plus the super- 
imposed fluctuations resulting from mo 
tion or vibration. To simplify the ex- 


planation. we will consider the 


case 


where the meter is a high resistance 
device which requires a negligible cur- 
Often 
The 
suited to a 


specific test will be discussed in a sub- 


rent to produce an_ indication. 
a vacuum tube voltmeter is used. 
measuring system best 
sequent article. 

If in Fig. 8 the 
for r arms of the bridge represented by 
R,, R., R, and R, are all equal. then 
the battery voltage EF, f to D, is 
divided equally across R, and R., and 
also across R, and R,. In other words, 
the voltage from A to B will equal the 
voitage from B to D, and similarly, the 
from A to C 


resistance of the 


from 


voltage will equal the 
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Fig. 6—Method of working out excess 


cement when mounting a strain gage. 
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Fig. 7—Ballast or potentiometer system for measuring changing strains. 
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Fig. 8—Equal resistance arm Wheatstone bridge which forms the basis for all 


strain gage circuits where steady and dynamic changes are to be measured. 
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Fig. 9—Modified W heatstone bridge using a.c. voltage in the strain gage circuit. 


voltage from C to D. Therefore, a volt- 
meter connected between B and C will 
not deflect. Suppose, however, that the 
resistance R, is a strain gage with a 
resistance equal to R 
is applied to the member being tested. 


when no stress 


If the specimen is stretched, the re- 
sistance of the strain gage will increase. 
so that the voltage from A to B will 
increase. The voltmeter connected from 
B to C will deflect. If the specimen to 
which the gage is attached is under 
compression, the resistance R: will de- 
crease. The voltage drop from 4 to B 
will deerease and the voltmeter will de- 
flect in the opposite direction. 

\n important property of a bridge is 
that, for the small changes encountered 
in strain gage work. the deflection is 
proportional to the difference between 
the resistance of two adjacent arms 
Suppose R, and R, are both initially 
equal so that the voltage from B to C 
mexsured by 


the indicating meter is 





zero. If both resistors change to a new 
value but remain equal. the bridge will 
still be balanced and no deflection will 
Another important fact is that 


if the two arms of the bridge R, and R, 


occur. 


change an equal amount in opposite 
directions, the deflection of the vollt- 
meter will be twice the amount obtained 
with only one arm in which resistance 
can be changed. 

Often an a.c. source is used instead 
of the battery shown in the diagram, 
since a vacuum tube voltmeter, used to 
measure the output voltage from B to C, 
can be made more stable for a.c. volt 
An additional modification used 
at Douglas is that the resistors R, and 
R, of Fig. 


forme! 


ages, 


8 are replaced by a tran 
with center-tapped 
Fig. 9. The 
achieved, since the supply voltage fro1 


secondal 


winding, same result 
{ to D, which is now an a.c. voltage, 
still divided equally at terminal C. 


Suppose a structural member is su] 
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porting a load in such a manner that 
bending and compression are both pres- 
nt, Fig. 10 (A). The strains corre- 
sponding to the two components can be 
separated by taking advantage of the 
haracteristics of the Wheatstone 
bridge. If only the compression com- 
ponent is desired, the strain indicated 
by either of the gages XY or Y would be 
n error. The strain indicated by the 
sage at Y would be high as a result of 
the bending, and similarly, the indica- 


duce an indication of a fictitious strain 

without any corresponding loading. 
Suppose another 

mented to the 


strain gage, ce- 
same material as the 
active gage, is used as the opposite 
arm of the bridge. Changes in tem- 
perature would affect both arms 
equally. Such a compensating strain 
gage is called a “dummy” gage. In 
practice, temperature differences can 
occur and the compensation is not 
complete, even though the unstressed 


fluctuations, will produce no indication 
on the voltmeter. Only the strain re- 
sulting from bending is measured. 
Further, since the gage T increases in 
resistance and the gage C decreases in 
resistance by an equal amount, the 
sensitivity is doubled. The advantages 
of superior temperature compensation 
and high sensitivity results in the use 
of the bending arrangement whenever 
it is possible. 


= ion of the gage at X would be low by material on which the dummy gage is Rosette Gages 
in equal amount. The sum, however, mounted is in the immediate vicinity 
f the strains indicated by the two of the active gage. Frequently when the loading or 
= sages would be correct. If the normal In large structural tests, say for ex- structure is complicated. the direction 
1 unstrained resistance of each gage ample on a section of an airplane fuse- of the strain is not known. Measure- 
s 1/2R,. and they are connected in lage. where as many as 300 separate ments from three separate gages ori- 
series, the total resistance would be strain gage locations or “channels” ented in different directions are then 
equal to their sum. may be used, it has been convenient to necessary to determine the direction 
If the series combination of gages X use what are called “dummy plates.” and magnitude of the principle strain. 
ind Y is placed in one arm of the These are small sheets of aluminum, the Such an arrangement of gages is called 
bridge, Fig. 10(B). the deflection of same alloy as the structure being tested. a “rosette.” Two types of rosettes are 
the voltmeter will be proportional to each with six dummy gages attached. jn common use. The triangular or 
the sum of the changes in VY and Y. The dummy plates are arranged in delta rosette. Fig. 12, has been most 
This is equivalent to saying that the stacks and mounted at a central loca- popular. 
deflection is proportional to the aver- tion on the structure so as to assume The 3 gages of the rosette are 
_) ize of the strains at Y and Y In such approximately the same temperature. mounted on a single piece of base paper 
an arrangement the deflection is pro- and are accurately oriented to form an 
* portional only to strains resulting from Bending Gages equilateral triangle. A separate meas- 
red. 





ompression or tension loading. If there 

s no compression or tension, and only 

bending in the specimen, no deflection 
the voltmeter will occur. 


Dummy Gages 


When strain gages are connected in 


Often it is desired to measure only 


the strain resulting from bending in 
the presence of simultaneous strains 


from compression or tension loading. 
The method of mounting the gages is 
shown for a 


134A), 


lever in bending, Fig. 
Gages marked 7 will indicate 


urement is made for each 


The 


magnitude and direction of the prin- 


on 
gage. 


cipal strain can be computed using a 
set of 


involve 


relations which 
ratio, Young’s 
modulus and the gage factor. The cal- 
culation is 


trigonometric 


Poisson’s 


somewhat laborious and 
normally requires about 10 min. An 






































ge n averaging circuit only one arm of tension strain, and gages marked C _ electrical computer has been developed 
the bridge is active and all the changes will indicate a compression strain for at Douglas which allows the calculation 
n resistance, resulting from strains, the force shown in the sketch. Since to be made in about one min. When it 
a cur in one arm. The opposite arm these gages are connected in opposite is realized that a single test may in- 
n the bridge corresponding to R. Fig. arms of the bridge, Fig. 11(B), equal volve over 1.000 separate measure- 
— 10(B). could be a precision wire-wound changes, such as those produced by ten- ments, the value of such short cuts can 
cuit. resistor. When this arrangement is sion or compression loads along the be appreciated. 
sed changes in tempetature can pro- axis of the lever or by temperature In a proof test on a structure such 
new 
- will 
. will 
that 
nd R, _ Vacuum tube 
yosite / vo/tmeter 
volt- ; 
ained Xx 
tance “Vacuum tube 
Y / voltmeter 
, 
stead lp z 
gram, ; 
sed to R, 7 
to C, 7 
volt (B) 
used 
fs and 
tran 
nda (A) FIG. 10 FIG. 11 (B) 
ult is 
> from 
ige, is fig, 1O—(A) Structure with compression and bending strains. (B) Averaging strain gage circuit sensitive only to 
s 


pa compression and tension. Fig. 11—(A) Arrangement of gages for measuring strains resulting from bending in a lever. 
(0) Circuit for the gages. 
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Fig. 12—Three separate gages must be 
used if the direction of the strain is 
unknown. This arrangement is called 


a delta rosette. 


Fig. 13 (Below)—Strain gage bending 
beam deflection pickup. 
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for clarity 
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as a wing section, the deflections at 
various stations resulting from a given 
load condition must be accurately meas- 
ured. It is convenient if these measure- 


ments can be made electrically and 
recorded by strain gage measurements. 
Fig. 13. for 


measuring small mechanical displace- 


An inexpensive device, 
ments depends upon the measurement 
of the strain resulting from bending in 
a thin dural beam. 

The beam is mounted so that the de- 
flection to be measured produces canti- 
lever bending. Proportions of the beam 
should be such that the displacement 
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does not any 
the the 


beam. If a displacement pickup of this 


to be measured cause 


permanent set in material of 
type is used in a vibration study it is 
necessary that the resonant frequency 
of the beam itself be higher than the 
frequency of the vibration 

In most structural tests the forces are 
applied with hydraulic jacks and it is 
necessary to know accurately the force 
applied. A convenient device for meas- 
uring such forces employs a ring similar 
to proving rings for calibrating testing 
machines. Such a ring can be calibrated 
in terms of pounds of force. and under 


Fig. 14—(A) Strain gage ring type 
force dynamometer. (B) Circuit for 
gage connection. 


normal conditions the calibration will 
Ll or 2 


percent over periods of several months. 


be found to be constant within 


The rings can be calibrated accurately 
with a standard tensile testing machine 
or directly with known weights. 

A typical use of such a ring is shown 
in Fig. 14. 


sion and gages marked C are in com- 


Gages marked T are in ten 


pression for a tension load on the ring. 
The advantages of this device is that 
high sensitivity and temperature com 
pensa‘ion are obtained since strains art 
similar to those produced by bending 

The ring principle can also be used 
pickup if light 
Strain gage de 


as a. deflection gage 
material is employed. 
flection rings of this type have been use 
ful where a fixed reference is not avail 
able. since the rings can be suspended 
in mid-air. An example is the measure 
ment of the change in diameter of a 
section of an airplane fuselage during 


a static test. 
Pressure Pickups 
Many large airplanes use an elaborat« 


high hydraulic 
operation of landing gear, wing flaps 


pressure system fot 
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and other devices. A remote indicating 
pressure gage is necessary to study the 
dynamic characteristics of the hydraulic 
system in flight. 

A pipe will tend to increase in length 
and diameter when the internal pres- 


sure is increased. The temperature 
fluctuations encountered in the _hy- 
draulic system are extreme, and in 


flight tests can range from below zero 
to over 140 deg. F. Therefore, strain 
gages for both arms of the bridge are 
mounted on the tube to obtain tempera- 
ture compensation, Fig. 15(4). This 
results in some sacrifice in sensitivity, 
since the strains in the circumferential 
and longitudinal directions are both 
tension strains and are related by a 
ratio of about 4 to 1. The electrical 
connection of these four gages is shown 
in Fig. 15(B). The purpose of the 
multiple gaging is to reduce the effects 
of bending. Gages I] and 2 and gages 
} and 4 are averaging gages. 
Torque Gages 

One of the important problems in 
aircraft flight testing is the determina- 
tion of the force necessary to move the 
control surfaces during maneuvers. This 
isually requires that a torque or mo- 
ment be measured. 

lwo methods are commonly used to 
determine torque. The first depends 
upon measurement of the bending in a 
lever arm which transmits the torque as 
described in the section dealing with 
bending gages. The second method con- 
sists in measuring the strain on the 
surface of a shaft which is subjected to 


t 


orsion loading. If two perpendicular 
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Fig. 15—(A) Strain gage arrangement 
for measuring the instantaneous pres- 
| ‘Ure in a pipe. (B) Circuit for gage 
| Connection, 
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Fig. 16—(A) Orientation of strain 
gages to measure the torque in a shaft 
or tube. (B) Three pairs of gages are 
used to reduce the effect of bending. 


strain gages are mounted. as shown in 
Fig. 16, with each axis inclined 45 deg.., 
with respect to the axis of the shaft. 
and the shaft is twisted, the gages will 
indicate equal and opposite strains. The 
gages marked 7 will indicate tension 
strain and those marked C compression 
strains for the load indicated. 

In general. because of misalignment 
or other irregularities, bending forces 
are also present. If it is desired to 
have an indication sensitive only to the 
torque stress in a member it is neces- 
sary to several pairs of gages 
equally spaced circumferentially and 
connected as shown-in Fig. 16(B). All 
gages aligned in the direction of ten- 
sion strains are connected in series and 
form one arm of the bridge. while those 
mounted in line with the compression 
strains are connected in series to form 
the opposite arm of the bridge. An 
accurate measure of the torque of a ro- 
tating machine is made by using torque 
gages connected through slip rings. In 
this application it is necessary to mount 
all four arms of the bridge on the shaft. 


use 


An appreciation of the care that 
must be taken in the process of meas- 
uring strains with a resistance wire 
strain gage can be gained when it is 
realized that frequently a 0.1 percent 
change in resistance will result in a 
full scale deflection of the indicating 
instrument. For example, a ring used 
to measure the force exerted by a hy- 
draulic jack may be required to give 
an indication accurate to 2 percent. If 
the total change in resistance is 0.1 per- 
cent, then the measurement of the gage 
resistance must be accurate to 0.002 
percent. 

Fortunaterly, it is not necessary to 
measure the absolute value of the re- 
sistance, but only the difference in the 
that occur in the’ gages 
mounted on the ring. Fluctuations in 
the resistance of connecting wires or 
solder tolerated if 
Also, it 
is necessary to arrange the wiring in a 
symmetrical manner so that changes in 
the 
leads. as a result of changes in tempera- 
ture. will balance. It is usually neces- 
sary to solder all connections which are 
included within the bridge circuit, but 
separable plugs can be used to connect 
the indicator since the total resistance 


of the indicator is high and a 1 or 2 


changes 


joints cannot be 


accurate results are required. 


resistance of copper connecting 


ohms change is insignificant. 

Under ordinary conditions in the lab- 
oratory, errors than plus or 
minus 3 percent are obtained on routine 
tests without individual calibration of 
the gages. If an answer in terms of 
deflection, pounds of force in the case 
of a force ring, or pressure in the case 
of a pressure pickup, is desired, ac- 
curate calibration of the device must be 
made. Under the latter conditions, it 
is usually possible to keep the error 
within plus or minus 1 1/2 percent. 


of less 


Epiror’s Note: This is the first of two 
articles on strain gage technique by 
E. G. Van Leeuwen and W. F. Gunning. 
The second article will deal with the 
equipment used for indicating or re- 
coiding the strain gage data. 





Catapult Seat Designed 


DEVELOPMENT of a catapult seat which 
will allow aeronautical designers to 
make use of the efficiencies of pusher- 
type aircraft propulsion has been com- 
pleted by Vultee division engineers of 
the Consolidated Vultee organization. 
The seat amounts to a miniature eleva- 
tor powered by an electric motor. When 
the plane is on the ground, it can be 


For Pusher-Type Aircraft 


lowered below the fuselage, allowing the 
pilot to sit down and be lifted into the 
plane. During flight. the pilot may pull 
a lever and be thrown clear of the plane 
and its propellor. One of the factors 
mitigating against widespread use of 
pusher planes is the danger of striking 
the propellor when leaving the plane in 
an emergency. 
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NEW DESIGNS 


of Present and Postwar Produets 


Pte. ne 


LINK TRAINERS equipped with General Electric autopilots and 
Device 7-1-4 by Navy 
Special Device Division are being used in the naval aviation 
the 


designated Bureau of Aeronautics 


training program to instruct pilots and mechanics in 
operation and maintenance of the electro-hydraulic pilot ap- 
paratus. The controls and responses are identical with those 


encountered in standard aircraft, resulting in a more effective 


and shorter training period. The trainer may be “flown” 


Navy Training Device Has Robot Pilot 


aie 





either manually or with the automatic equipment. Alteration 
of the basic Link controls and mechanics was found unnec- 
essary in adding the autopilot equipment to the trainer. As 
described by E. A. Marine 


Engineering Division of the General Electric Company. the 


Hilbert of the Aeronautics and 


installation is made in practically the same manner as 
would be in a regular plane without changing the compon 


of the autopilot system or trainer. 
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Three separate hydraulic servo mech- 
the rudder, ailerons, 
Oil at 100 Ib. per sq. in 
hvdraulic 

- with a force up to 125 lb. The forces 
are transmitted to the trainer’s regulai 


sms control 


ind elevators. 


pressure moves servo piston 


rols by ball and socket joints lo 
d at the end of the piston rods. 
These are attached through linkages to 
control surfaces and the valves of 
the vacuum motors which cause the 


+ 


iiner to turn. bank. and climb or dive. 
The illustration shows the simple at- 
tachment of the hydraulic’ servo to the 
right foot pedal for rudder control. As 


n a conventional plane. the pilot can 





overpower the automatic equipment al 
This 
is accomplished by including adjustable. 
spring-loaded the 
An inverter for changing the 27 
volt die. power to 115 volt 400 cycle a.c. 
3-phase power is set on tle floor of the 
host An electric junction box is lo- 
cated on the side of the cockpit. The 
weak signals from the gyro instruments 
are built up by an electronic amplifier 
located immediately behind the pilot's 
seat. The signals from the amplifier 
£0 to a transfer valve unit in the nose 


any time through regular controls. 
valves in hydraulic 


servo. 


Where selenoid-operated valves control 


ydraulic system. Proper location 





of these units involved little difficulty 
b because they are small and light’ in 
weight. With practically all hydraulic 
tubing mounted on the outside of the 








luselage, access to the lines is easy. 
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Sinee the trainer revolves about a 
vertical axis, the hydraulic equipment 
is mounted on the movable portion of 
the trainer to avoid fouling of hydraulic 
The oil, pump. pressure regu- 
lator, and %4-hp. 115/220-volt, single- 
phase motor are mounted on a bracket 


lines. 
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instrument panel has been simpli- 


fied by the elimination of tachometers, 
altimeters, and other instruments which 
have no bearing on the operation of the 
autopilot. bank 
used primarily during manual operation, 
whereas the directional gyro and bank- 
and-climb 


Turn and indicator is 


gyro controls may be used 
during manual or automatic operation. 
The gyro controls constitute the “brains” 
of the system for maintaining a 
course. In addition to the 115-230 volt 
a.c. normally the 
trainer a 27 d.c. supply is used for auto- 


pilot operation. This 27 volt supply is 


set 


used for operating 


brought to the movable portion of the 
trainer through the slip-ring drum regu- 
larly used in the stationary base. 





bolted to the movable part of the trainer 
and slung beneath the tail. Only two 
flexible hose lines are necessary to take 
care of pitch and roll movements. The 
entire hydraulic equipment revolves 
about the trainer’s vertical axis as the 
fuselage revolves. 
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Ribbon-Frame Camera 


lows Study 


STUDY OF THE BEHAVIOR of rockets during the 
early part of flight requires some form of 
high-speed camera. Since the path of a 
rocket is practically a straight line over 
moderate distances, a series of ribbon-like 
pictures is necessary. Thus the camera de- 
veloped by the Bell Telephone Laboratories 
Incorporated, from one devised by Dr. I. S. 
Bowen of the California Institute of Tech- 
nology is called a ribbon-frame camera. The 
camera uses a standard No. 122 film which is 
34 in. wide and 35 in. long. Film is carried 
past a 0.15 in. slit and each frame is thus 0.15 
in. high and 314 in. wide. Over 200 frames 
can be taken on a single film and exposure 
time is adjustable from 0.0001 to 0.0006 sec. 


Shutter arrangement consists of two 
concentric drums 24 in. in diameter and 4'2 
in. long. The drums are rotated in the same 
direction but at slightly different speeds by 
a single constant-speed motor. Drum slots 
run nearly from end to end with four slot 
in the inner drum and five slots in the outer. 
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Exposure begins when the edge A of 
the outer drum opens a light path to 
the upper edge of the film slit. The ex- 
posure time for the film at the upper 
part of the slit will thus last until the 
edge K of the inner drum has moved 
lown to cut off the light. 


Blurring of the photographic image would result from the continuous film motion, 
from 0.002 to 0.010 in., during the short exposure time. To prevent this four glass 
plates ground optically flat are attached to the inner drum just inside the four 
slots. A light ray passing through these glass plates is refracted. and leaves the 
glass along a line parallel to, but offset from the original path of the ray. The 
angle of incidence is greater at the end of exposure. Thus the rays striking the 
film move downward, during exposure. an amount equal to the motion of the film. 





Nerew Pump 
Handles 
Thick Liquids 


Opposeb-scREW hydraulically balanced pump 
las been designed, by the Sier-Bath Gear Com- 
pany, to handle thick liquids of both lubricat- 
¢ and non-lubricating types, such as as- 
phalt, greases, soaps, syrups and Bunker C 
el oil. Standard construction includes cast- 
mn housing and heads, cast-iron screws for 
bronze screws-for water and light oils. 
ged steel shafts, and Meehanite timing 
irs. Fluid enters the two outer ends of the 
rallel screws and flows axially to the space 
tween the screws and out the discharge. 
rallel screw shafts are fitted with herring- 
ne timing gears that maintain correct radial 
! axial relation between the pumping 
frictional contact be- 
een the screws and the shafts are mounted 
roller bearings. 


ews. There is no 
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Compressed Air Operates Gun-Chargers on B-29 


WHEN THE ARMAMENT SysTEM for the B-29 was developed, it 
was decided to equip guns with automatic chargers, since 
the guns on the B-29 are all located a considerable distance 
from ‘the gunner and he has no way of knowing when his 
guns are jammed. Further, the turrets are in unpressurized 
parts of the plane, while the gunners are in the pressurized 
section. Since the B-29 armament system relies on the eff- 
cient use of a comparatively small number of guns, it is essen- 
tial that none of those guns should be lost to combat. The 
development of the charger and the engineering details of 
the final design are described by R. H. Breckenridge, Aero- 
nautics and Marine Engineering Division, General Electric 
Company. 

The charger design must meet numerous requirements. 
After determining that the gun has stopped firing, it must 
operate the gun through its normal sequence. The charging 
operation must be fast enough to complete the cycle during 
the length of a normal firing burst,—5 to 10 rounds for the 
50-caliber machine gun. If the charger takes more time, it 
must complete a charging cycle once it has started to operate. 


The charger must operate under all conditions under which 
the gun will fire—extremes in temperature and humidity, and 
at any altitude. Moreover, since the charger is an emergency 


device, failure must not be caused by the same conditions 
which might cause gun failure. 

Several types of charger were developed. The first charger 
was gas-operated. A mechanical timer measured the time 
between rounds while the trigger was depressed. If time 
exceeded a certain limit, high-pressure gas was admitted to 
a piston, which charged the gun. 

(nother charger utilized both the muzzle blast of the gun 
and high-pressure gas. Connection between the gas supply 
and the charging piston was through a pressure switch. Dur- 
ing normal firing, the pressure of the muzzle blast kept the 
pressure switch in the open position. This was accomplished 
by trapping a portion of the muzzle blast in a hood around 
the muzzle of the gun. The hood was connected by a length 
of tubing to the pressure switch. If the gun stopped firing, 
the muzzle blast stopped and the switch closed. This energized 
a solenoid valve which admitted gas to the piston. 

The automatic gun charger now used on all five turrets 
of the B-29 is air-operated. contains a firing solenoid, and has 
a timer driven by a tiny electric motor. The charger con- 
sists of three principal units: firing, timing, and charging. 
The firing unit fires the gun normally; the timing unit deter 
mines when to charge; and the charging unit charges the gun 
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When the charger is mounted on the gun the bolt stud 
extends through the guide slot in the charger cylinder. The 
stud travels back and forth with the gun bolt and operates the 
timer yoke once during each firing cycle. During a charging 
stroke, the charging piston pushes the gun bolt to the rear 
hy pushing against the bolt stud. 
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lever is driven far enough to close switch A. This energizes 
the valve solenoid, opening the valve and admitting air to 
the charging piston. The bolt stud, and gun bolt, are driven 
to the rear. At the end of the stroke, the solenoid switch lever 
is pushed to the rear, which de-energizes the valve solenoid 
and allows the air in the cylinder to exhaust to atmosphere. 


During normal operation, the firing solenoid is energized, The operating switch lever is not reset during a charging 
ind the sear pin moves to fire the gun. The solenoid switch 
ever and the operating switch lever are constantly being 
driven forward by the timing motor through friction clutches. 


kach time the gun fires, these levers are driven back, slip- 


operation. 

If several successive charging operations do not clear the 
gun so that normal firing commences, 
lever operates switch B, which cuts the charger out of opera- 


the operating switch 


































— ping the clutches. If the gun fails to fire, the solenoid switch tion, except for the firing solenoid. 
ger 
ee Early model chargers were gas-operated, using carbon dioxide. 
| to Available in small cylinders, it can be stored as a liquid under pres- 
sure. Because it has the disadvantage of cooling as it expands, 
— however, a heater for the carbon dioxide container was needed to 
yply maintain temperature and consequently pressure at a high level. 
es, It was found that air at approximately 1,000 lb. per sq. in. worked 
the well. Stored as a gas, air does not require a heater, and pressure 
nod varies much less with temperature than does carbon dioxide. A 
weal small compressor was developed to provide a constant supply of 
gth air at 1,000 lb. per sq. in. The system consists of the air compres- 
ing, sor, a pressure tank, and an electrical control for the compressor. 
ized One such system is mounted in each gun turret. A typical installa- 
tion on an upper turret is shown. The compressor is driven by a 
= one-third hp. electric motor through a single reduction gear. It is 
lhe of two-stage, scotch-yoke design operating at 2,000 r.p.m. The 
ils compressor will supply 60-cu. in. air at 1,000 lb. per sq. in. pres- 
sag sure to the tank in less than 4 min. at sea level, with corresponding 
et performance at altitudes. Continuous operation is permissible at 
sie. temperatures from minus 65 deg. F. to plus 160 deg. F. 
eee 
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Hydraulic Control 
Permits Feed 


In Two Directions 





COMPACT CONSTRUCTION and convenience of operation 


are designed into a new vertical boring machine built 


by the Baush Machine Tool Company. 


Iron castings, 


heavily ribbed, minimize vibration and assure accurate 
spindle alignment. The spindle is the only rotating part 
and work is fed by a hydraulically operated table which 
permits boring on both the up and down feed strokes. 
The spindle motor is statically and dynamically bal- 
anced and will handle work up to 5 in. at 5.000 r.p.m. 
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Hydraulic controls give variations in cutting feed from 
$4 to 20 in. per min. through a selector knob located on the 
front of the machine. The start and stop ol the feed cycle 
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is with a hand 


Return cutting feed is obtained by a 
secondary lever-operated valve. Automatic control can be 


adjusted by trip dogs on a control shaft. driven by the ram 
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(uick Disconnect Coupling Seals Against Leakage 


QUICK DISCONNECT COUPLINGS in the form of cylindrical type they are manufactured in sizes of 44 to 2 in. and can be used 
valves or cocks disconnect with a quarter turn of the wrench — in such fluid lines as water, hot oil. gasoline, hydraulic fluid, 
lugs and automatically seal both ends of the line against lubricating oil, isopropyl alcohol, and ethylene glycol. They 
leakage. Each half coupling on the disconnected line can may also be used in lines carrying air, propane. butane, car- 
he opened to permit drainage. Entrapment of air is mini- bon dioxide, and other gases. Leakage is prevented by a 
mized. Couplings are interchangeable and can be adapted — synthetic rubber seal held against each half of the split plug 
to any type of hose, pipe, or tubing lines. Developed by the by a seal guide and spring. Stop pins prevent opening the 
\ireraft Accessories Division of Thompson Products. Inc.. coupling to a position resulting in unintentional disassembly. 
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mounting inserts are required in this rotor for a fire control 















close tolerances must be held. 


Complex Electrical Part 
Molded by Transfer Process 


NUMEROUS METAL PARTS including slip-rings, copper leads, lugs and 


unit. 


Assembled units are costly, requiring much machining and fitting 
time. Although plastic molding offered advantages in assembly and 
cost, the problem was complicated by considerations of adequate 
strength, close dimensional tolerances, and the practicality of mold- 
ing-in the numerous metal parts as inserts. Plastic Manufacturers, 
Inc., in cooperation with the Palmer-Bee Company have produced a 
satisfactory design using high-impact macerated-fabric phenolic ma- 
terial for strength. The transfer molding process was selected as it 
is well adapted to moldings wherein many inserts are required and 
























































































All metal parts are assembled in the mold. Since the rings 


and wires are all molded in place electrical properties are 





improved, particularly if moisture is a problem, as there are 
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Transfer molding permits close dimensional tolerances to be 
held on location of slip rings and other electrical parts 


Hence field interchangeability is no problem. 
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Machine Sorts and Grades Edibles 
By Specific Gravity 













GRADING AND SORTING of peas and some othe 
edibles by specific gravity is accomplished in 
a machine developed by the Sprague-Sells 
Division of the Food Machinery Corporation. 
Peas are blanched and placed in a brine solu- 
tion. Since the specific gravities of tender and 
hard peas are different the tender peas float a: 
and the hard peas sink to the bottom. 
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| 
Peas enter the machine é | 
eS through a hopper which dis- 
g Sia irges below the surface of 
5 SR the brine. The circulating il | 
ne enters the separating === | 
ik through the bottom, at = | 
1 tangent, giving a-resulting 
whirl to the tankful of brine. 
lender peas float to the sur- 
, | I and are carried around 
to the discharge point. Hard 
s are carried to the brine 
t. Rotation of the cone 
e center of the machine | 
nts and breaks up ed- | | 
mete which make peas remain 
yvnichnh ma if 
umulat e machine longer than | 
es to DE ssary and allow some t 
al parts peas to become mixed 
the tender peas. a 
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Magnetic Separator Removes Swarf from Coolant 


MAGNETIC SEPARATOR designed to eliminate metal and abra- 
sive particles from the coolant used with honing machines and 
grinders has been developed by the Barnes Drill Company. 
A motor-driven drum, faced with a non-magnetic material. 
has permanent magnets, mounted on the inside of the drum, 
protruding through the non-magnetic facing. Coolant flows 
through the lower part of the separator in a counter direc- 
tion to the slow drum rotation. Magnets attract the magnetic 








Spanner Wrench 
Formerly Cast 


Now Stamped 


RepesiGN of a special spanner wrench from a 
casting to a stamping has reduced wrench 
breakage and damage. Designed by the Day- 
ton Rodgers Manufacturing Company. this 
spanner wrench is used on the collet draw-in 
attachment of Hardinge Brothers lathe. 
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swarf in the coolant solution and the swarf is scraped off as 
the magnets pass a scraper blade. 

Abrasive particles are removed along with the magnetic 
swarf since the inner surface of the cast iron frame forms 
a “magnetic shunt plate” which gives a flux path of magnetic 
This results in the 


metal swarf extending on end and forming a porous mass 


resistance at the underside of the drum. 


which strains and entraps the suspended abrasive particles. 








Stampin g 
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S EARLY as 1942 educators predicted that there would be a shortage of engineers and 
scientifically trained men. That prophecy is already an established fact. The problem how- 
ever is far more serious than even the most pessimistic had anticipated. 
Over the past three decades science and engineering have made long and rapid strides. 
This has been reflected in manufacturing payrolls. Today the money spent for research and 
product development is a far greater percentage of total manufacturing costs than it was ten 
years ago. In some companies, the ratio has more than trebled. 
Not only has the greater part played by design and research in manufacturing created 
‘X a demand for more technically trained men, but the vast increase in scientific knowledge has 


also made it necessary for engineers to know much more than was required of them two 
decades ago. The fund of technical knowledge has grown so large that the usual four-year 
undergraduate courses are glaringly inadequate, especially in the teaching of mechanical engi- 
neering design and related subjects. 


One evidence of the deficiencies in the teaching of engineering design is the long period 

of apprenticeship in industry required of the graduate engineer before he is able to take on 

_ responsibilities in the solution of design problems. This time could be reduced appreciably 
and the graduating engineer would have a far greater immediate value to industry if col- 
lege courses were revised to conform to the changed needs of industry and the teachings were 
made more realistic and less academic. To accomplish this objective there must be far greater 


cooperation and association between technical universities and manufacturing companies. 





Today the great need of technical universities is for qualified teachers and industrial 
contacts through which their faculty members can keep abreast of technical progress. Manu- 
facturers who help the universities to meet this need will benefit both directly and indirectly. 


Manufacturers can also help to improve the product of technical universities by establish- 
ing research followships, by employing college professors in a consulting capacity to help 
solve special problems, by employing college professors on full time during the summer months 
and by offering the time of executive engineers to give college lectures. Every engineer 
should show an active interest in the solution of the many vexing problems that now face our 
universities. 
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Proportions of Elliptic Gears i 


For Quick Return Mechanisms 7 


F. H. MILLER and C. H. YOUNG 

















Cooper Union School of Engineering (2 
Determination of the proportions of two elliptic gears of the same size to pro- iad 
duce a specified quick return ratio. The relationship between the maximum of 
velocity ratio and the quick return ratio is also investigated in addition to some th 
associated kinematic relations. A typical elliptic gear design problem is included. of 
MS 
HEN a variable velocity ratio 2 
is required throughout a revo- | oh 
lution of a machine, the mo- | sq 
tion can often be obtained with ad- | 
vantage by means of elliptic gears. 
The simplicity in arrangement of parts | 
has promoted the use of elliptic gears 
for quick-return motions in machines | ee 
such as planers, shapers, slotters and | | ( 
shears which perform their work inter | 
mittently with the stroke of a recipro- | 
cating member. 
Elliptic gears are often more desir- | 
able than crank and rod mechanisms. b 
particularly at high speeds. because tT 
dynamic unbalance caused by heb acne Fig. 1—Pitch lines and major dimensions of two equal elliptic gears with their 
unbalanced masses can be eliminated ai 
: large diameters in line. 
more readily by suitable counterbal- 
ances on the shafts than by proportion 
ing linkages to obtain minimum un- . 
balance , 
The problem of finding the propo 
tions of two elliptic gears to suit a 
specified quick-return ratio is possible P 


of solution when the gears are the 
same size and shape. 

The pitch lines of two equal elliptic 
gears with their large diameters in line 
are shown in Fig. 1. One ellipse, the 
driver D,, rotates about a focus F, with 
a constant angular velocity o,. The 
driven ellipse D. thereby rotates about 
a corresponding focus F, with varying 
angular velocity w.. The dimensions of 








the gears are designated by the con- 
ventional notation of analytic geometry. 








a = semi-major axis OA 

h = semi-minor axis OB 

c = (a? b?)*2 = foeal distance OF 
¢ c a= eccentricity 





b? a = half latus rectum F.C rm ae : . 
Fig. 2—Position of gears when the driven gear has rotated through a right angle. 
It the driver D, rotates through an 


angle 4, about F, to produce a 90 deg. — sponds to a rotation of half a revolution — these elliptic gears is then expressed by 


g 
rotation of D, about F., as indicated in of D, about F.. Consequently the re- ay on 1-6 

Fig. 2, then a rotation of the driver mainder of the complete revolution pa OE = 2 (J 
from an angular displacement 6, on one c (a*° — b*)} = focal distance OF; - - 

side of the initial position to an angular corresponds to the other half revolution — 180 deg 9 
displacement 6, on the other side corre- about F,. The quick return ratio r fon eon ” 
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From Fig. 2 with the aid of the rela- 
a) 


tions 


sin 4; = 


| 


and c? = a b? 
it can be shown that 
b = VC sin 0; 3 
a 1+ sin 6, 
Equation (3), together with Equation 
(2) for 6, yields 
b _ 4/ 2 sin (180/(r + 1) ' 
a \; + sin [180/(r + 1)] 
from which one can easily find the ratio 
of minor to major axis for a specified 
quick return ratio r. In Fig. 3 the 
values of b/a are plotted against values 
of r ranging from 1 to 10. 

For the range of values of r between 
1.5 and 4.5, an equation for a straight 
line that closely fits the corresponding 
portion of the curve of Fig. 3 is easily 
obtained by the method of least 
squares; the resulting linear equation is 


b 
— = 1.063 — 0.0505r 5 
a 


An equation which evaluates the ec- 
centricity e of the ellipses in terms of 7 
can readily be developed. 

12 2b 
( a ) 
@=T =F 2] 
a a* 

Inserting the value of b°/a° as given 
by Equation (4), 
transforming 


tan [ 4 , 
= ta _ ) 
r+] 


given pair of 


then simplifying and 


Kon a ellipses. the 
maximum velocity ratio M will be ob- 
tained when the gears are in the posi- 


tion shown in Fig. 1. If w, and ow. are 


the angular velocities of the driver and 
driven gears respectively, then, since 
the linear velocity of the point of tan- 
gency A must be the same for both 


vears, 
aw, (a +c) = we (a — C) 
or 
We atc 1+ c/a 1+ ¢ 
M 2 ee es 
wm a—-c l-—c/ja l1-—e 


Inserting for e its value from Equa- 
tion (6) 
; 45(r — 1)7 
1 + tan | ——— 


— +1 07 





Since 
1 = tan 45 deg. 


Equation (7) can be expressed as 


2» 45(r — 1) 
tan 45 + tan | - =F te 
M = a 


45(r — 1) 
1 — tan 45 tan [: = i | 
ia a 


45(r — 1) 
tan [ 45 a ee 


r-+ 
[ 90r ] 
tan | —— (S 
: = ] 


Using Equation (8), the maximum 
velocity ratio M is plotted in Fig. 4 
against values of the quick return ratio 
r, The variation of M with r is almost 
linear. The method of 
vields as the best 








least 
linear fit 
values of 1.5 and 4.5 for r, 


squares 
between 


M = 0.3793 0.675r 9 


\s the angular displacement @ from 
the initial position of Fig. 1 increases, 
the velocity ratio 
toward the minimum value ] 


dec reases 


Ve which 


We/ Wy, 








0% -—- 


oof 11+ 
| } 
0.85 =a a. ne 








| — _— 


b 4 /2 sin [ 180/(r+1)} 
“av 




















b a | 1 +sin[180/(r +1)] 
. | |b 1063 - 0.0505 
0.80 [a a ' a . ad IUIT J 
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Fig. 3—Ratio of minor to major axis for a range of quick return ratios. 
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corresponds to 6 equal to 180 degrees. 

The angular displacement 6. for 
which the velocity ratio w.2/w, is equal 
to unity will be determined next. As 
the gear D, rotates from the position in 
Fig. 1, the focal radius from F, to the 
point of contact will exceed the radius 
from F, until the ellipses are tangent 
at the extremities of their minor axes, 
when each focal radius is equal to a. 
The critical angle 6, is therefore equal 


to the angle AF,B in Fig. 1, whence 


Cc 
cos 06, = ——- = € 
a 


or from Equation (6) 


45(r — 1 
cos 6, = tan —— 10) 
r+ 1 


The values of 6, corresponding to 
values of r from 1 to 10 are plotted in 

















| 
7 } . } + 
M= tar Wr 
6 Lr+l J 1 
5 + + + + + 
|} 2 
| ; 
| 
| 
YS } 








Fig. 4—Maximum velocity ratio plot- 
ted for different values of quick return. 




















Fig. 5—Values of critical angle plotted 
for different values of quick return. 


Fig. 5. Points below the curve then 
represent the values of @ for which the 
angular velocity w. of the driven gear 
exceeds w, of the driver; values of 6 for 
each value of r such that «, is less than 
w, are represented by points above the 
curve. 

An example will illustrate the pro- 
cedure in proportioning a pair of equal 
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elliptic gears for a quick return mech- 
anism. 
ExAMPLE. Two shafts at a center to 
center distance of 334 in. are to be con- 
nected by elliptic gears that will produce 
a quick return ratio r equal to 1.75. Ap- 
proximately 2 hp. will be transmitted 
and the driver shaft is to rotate at a 
constant angular velocity of 900 r.p.m. 
Other design characteristics indicate 
that each shaft should be 1 in. in 
diameter to provide adequate stiffness. 


From Equation (2) 


1SO ee 
n= — a7 = OO 15 deg. 
a .40 
whence 
20, = 131 deg. 
and 
360 — 26, = 229 deg. 


Since the major axis, of length 2a, 
must equal the distance between shafts. 


1 = 1.875 in. 
Equation (3) yields 


I) 2 sin 65.45 
a Vj + sin 65.45 
2 < 0.9086 
\ L () O86 


= ().976 
whence 
b = 0.976 XK 1.875 = 1.83 in. 


Alternatively, Equation (5) gives 


= | 063 0.0505 X 1.75 = 0.975 


a 


which leads to nearly the same value 
for 6, namely 1.83 inches. 


Also the length of the focal distance 


c= Va? — = V(1.875)? — (1.83) 
= 0.408 in. 


so that 


a —c = 1.467 in. 
a+c = 2.283 in. 


These two figures represent the dis- 
tances from the point of tangency A, 
Fig. 1, to the centers of the shafts. 
Moreover, from the relation e equals 
c/a, or from Equation (6), 


ez Q.218 


and the half latus rectum is 
= ~ = 1.79 in. 


The ellipses shown in Fig. 6 conform 
to these calculations. 

For these ellipses. the maximum ve- 
locity ratio from Equation (8) is 


00 Xx 1.75 — 
M = tan a = tan 5/ .27 deg 
iv 


=> ] 556 
or, from Equation (9). 
M = 0.3793 + 0.675 XK 1.75 = 1.560 


The maximum instantaneous angular 
velocity of gear D, is approximately 


900 & 1.56 = 1,400 r.p.m. 


The minimum instantaneous angular 
velocity of gear D, is 


900/1 .56 = 577 r.p.m. 
The critical angle 6, is given by 


cos 6. = e = 0.218 




















Fig. 6—Pair of elliptic gears on a center distance of 3%4 in., designed for a 
quick return ratio of 1.75. 
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Thus. the velocity ratio W./, will be 
greater than unity for 77.4/180, or 
0.43. of a revolution of the driver D,, 
and will be less than unity for the re- 
maining 57 percent of the revolution. 

Calculations for tooth size to deter- 
mine the pitch and face width to satisfy 
the dynamic and wear load conditions, 
for steel gears having a Brinell number 
of 400, give the circular pitch as 0.5236 
in. and the face width as 1 inch. 

The perimeter L of the pitch ellipse 
of each gear is given by 


. 


L = 4aE(e) = wf Vl—esin?¢d¢ (11 


where E(e) is the eomplete elliptic 
integral of the second kind, with modu- 
lus e. Hence 


L=4 1.875 EB(0.218 

= 4X 1.815 xX 1.562 

11.64 in. 

Consequently the number of teeth in 
each gear theoretically would be 


: mon = 22 22 teeth 
Since gears cannot have a fractional 
part of a tooth, it is necessary to adjust 
the size of the ellipses. With 22 teeth 
the perimeter of the pitch ellipse must 


a =- L = — = ] §56 in 
LE le tx 1.852 

Thus the new major axis will be 2a’ 
equals 3.712 in., only 0.038 in. less than 
that desired. Since the specified pro- 
portions must be retained the minor 
axis 2b’ is 

3.712 XK 0.976 3.623 in. 

These gears with the shafts and hubs 
are shown in Fig. 6 with the teeth in 
contact at the point of tangency. A 
standard 6 diametral pitch cutter would 
be used to cut these teeth on a milling 
machine. If the gears were to be made 
in large enough quantities. a special jig 
would be desirable to facilitate the 
milling operation. 

It would probably not be necessary 
to adjust the distance between shafts 
by the small amount of 0.038 in., so 
that in this instance no further calcula- 
tions are needed. Under other condi- 
tions a larger circular pitch might be 
required. if so. this might entail too 
small a number of teeth, so that larger 
ellipses would be needed and a conse- 
quent adjustment of the distance be- 
tween shafts. 
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rT HE function of the release group 
within the engineering department 
is to obtain required authorization. 
iecking, corrections and approval of 
ill drawings before prints are released 
to the factory. After the drawing is 
processed, prints are obtained and for- 
warded to the correct destinations. 
Records maintained by the release group 
show the status of each drawing, and 
the location of each print. 
The basic step-by-step operation of 
the drawing release procedure is shown 





n Fig. 1. Each completed drawing is 
viven by the draftsman to his group 


supervisor. who checks new 
for functional 


drawings 
designs. and changed 
drawings for correct execution of the 
change. Drawings meeting with the 
supervisor's satisfaction are then for- 
warded to the release group for process- 
ig through the checking and approval 
system. Each drawing is recorded and 
rrwarded to the engineering checking 
group who check for production design, 
cccuracy of change incorporation, di- 
mensional exactness, correctness of ma- 
terial and proess data, and conformance 
to drafting standards. Incorrect draw- 
gs are returned to the draftsman. 
When all corrected each 
rawing is signed by the checker, and 
turned to Release for forwarding to 
e special checkers. 


errors are 


These special checkers include stress 
ilysts who examine each drawing to 
sure that all parts 
ength: weight engineers who ascer- 
n the weight of each part and make 
tain that no part is heavier than nec- 
sary for the required strength and 
idity. A 
ck each drawing to determine the 
cticability of 


t 


have necessary 


production engineer may 


manufacturing the 
s. A tool engineer may examine the 





wings to make certain that the de- 
does not require unnecessarily com- 
ited tooling. 

he number of special checkers is 
® © cerned by the nature of the product 
eet ihe needs of the engineering de- 
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drawings are discussed and illustrated. 


ords, release requests, job tickets, and d 
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-— ea a a 1g Or 
[DRAFTSMAN | re ee 


Checks drawing and 


gs és ) 
L OUP SUPERVISOR | approves release 


porn: pomseey, Record drawing and 
( | RELEASE CLERK | Aandle during 
epee: une subsequent processing 


” 


Checks drawing or 
change. 


ENGINEER CHECKER | 
eRe ~~ Approves when corre: 


i 
= J 


As required by 
nature of article 


am 


| SPECIAL CHECKERS | 





Release clerk expedites movement 
of drawing through “system 


| FINAL aPPRova. | 277™29 ead 


for release 





Obtain and distribute 
prints. Maintain 


“ | RELEASE CLERK | 
~ Y. release records. 


Orawing Y 
to tzzz> Prats te engineering 
files tile and to offer 


akpartment as required 





Fig. 1—Flow chart showing basic pro- 
cedure for releasing engineering draw- 
ings. 


partment. Drawings are returned to the 
release group by each special checker 
after the required corrections have been 
made. Release forwards each to the next 
special checker, and records the loca- 
tion of the drawings in the system. 

After final check, drawings are for- 
warded for final engineering approval. 
This is usually a function of the chief 
project engineer or chief engineer with 
new drawings, and of the chief drafts- 
man or project engineer with changed 
drawings. The release group obtains the 
necessary quantities and kinds of prints 
from each approved drawing, forwards 
these prints to their destinations, and 
sends the drawing to engineering files. 
maintained by Release show 
the destination of each print. 


Records 


Release and Control Procedures 
For Engineering Drawings 


Chief Engineer, Booth Manufacturing Corporation 


Drawing release procedures applicable to layout, text and manufacturing 
Typical forms for assignment ree- 


rawing status records are shown. 


The release procedure will vary some- 
according to the nature of the 
drawing. 


what 
There are three basic fune- 


tional types of drawings prepared in 


the engineering department: layout 
drawings; test drawings; and manu- 


facturing drawings. Layout drawings 


define basic structural or mechanical 


designs, and serve as the basis of 


subsequent manufacturing drawings. 
Only in rare cases are other than engi- 
neering reference prints made from lay- 
out drawings. Because these serve as 
the basis for future manufacturing draw- 
main- 
tained to insure that all layout draw- 
properly checked, 
and recorded. 


ings, positive control must be 


ings are approved 

Test drawings are prepared when it is 
desired to make a mechanism or struc- 
ture for functional test, structural test 
or mock-up purposes. The release of 
these drawings varies only in that the re- 
quired prints are few in number, and 
bear special identification to preclude 
the possibility of use for manufacture. 
form the 
large majority of the drawings released 


Manufacturing drawings 
by an engineering department. They are 
prepared to provide manufacturing in- 
structions for parts to be assembled to 
form complete articles; including pro- 
duction, experimental, spare and serv- 
but excluding test and mock- 
up parts. The detail release procedure 
is practically the 


ice units 


whether the 
drawing is for experimental or produc- 


same, 


tion articles. It is equally important to 
check and approve both experimental 
and production drawings. The release 
of manufacturing drawings will be con- 
sidered -first, as the procedures for re- 
leasing layout and test drawings are 
modifications of the basic procedure. 
Releasing Manufacturing 
Drawings 


Detail procedure for the release of 
manufacturing drawings is 


Fig. 2. 


shown at 
The method is used by a large 


165 







































at 











suitable for aircraft factory. 


Fig. 2—Typical drawing release procedure 
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aircraft company, having an engineering 
department of over 300 employees, and 
simultaneously working on several mod- 
els. This plan is adaptable to any large 
engineering department engaged in the 
design of a complex product. 


The control of drawing release actu- 
ally begins before the drawing is pre 


ot 
function 


through regulation 


This 


engineering planning 


pared, drawing 
of the 


who main- 


numbers. is a 


group. 


tain master numbers books for each 
model. As soon as a draftsman ascer- 
tains the nature of a new drawing. a 


from the 


The 


number is obtained 


clerk in 


numbers 


Planning. numbers clerk 


determines that the drawing title is 
correct. assigns the number, and issues 
the draftsman the original copy of a 
“Drawing Number Assignment” slip 


similar to that shown at Fig. 3. 
cate of this form is forwarded 
the Scheduling ot 
notification that work is 
on the 

The drawing number and 
pertinent data is posted in the 
book the affected 
This record is kept on a form similar 
to that Fig. 4. 
printed vellum 


A dupli- 
COpy 
unit 


Planning as 


about begin 
drawing. 
othe: 


maste! 


new 


numbers for model 
This form is 
to 
numbers book 
pages to the checking group, produc tion 


shown at 


on paper permit 


daily issuance of revised 


planning department and others inte! 
ested in the preparation of new draw 
ings. The numbers book shows the 
models each drawing is effective upo1 


It also indicates if the new drawing 
will replace an existing drawing, and 


notes opposite the existing drawing 
entry that it will be replaced by th 
new drawing. 

The original copy of the Drawing 
Number Assignment slip accompanies 


the completed drawing to the engineet 


ing checking group. The drawing is 


checked against the slip, and both are 


checked against the master numbers 


Fig. 3—Drawing number assign- 


ment slip, prepared in duplicate. 
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Fig. 4—Drawing numbers are posted in the master numbers book on the form shown. 


Fig. 5—Drawing release request, used when a job is ready for release to manufacturing. 


book, so-that drawing number, title, 
next assembly and other data are the 
same as originally authorized by the 
numbers clerk. Discrepancies are inves- 
tigated, and suitable corrections made 
in the record. 

After the new drawing is completed, 
or the required have been 
made to an existing drawing, it is given 
by the draftsman to his group super- 
visor for checking and approval before 

is placed on the release system. The 
‘roup supervisor is responsible for the 
tunctional correctness of the design 
shown on a new drawing, and for the 

irrect incorporation of all change data 
| a changed drawing. 


changes 


Job Release Procedure 


Individual drawings are rarely sent 
rough the Instead, 
oups of related drawings, known as 


] 
DS, 


release system. 
are processed and released as 
ts. It is rare that an_ individual 
wing is changed without affecting 
‘r drawings. The one changed draw- 
is of little value to the factory de- 
tments unless prints of other affected 
wings are received simultaneously. 
single new drawing is of little 


; 
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value to the manufacturing depart- 
An assembly without its details 
cannot be properly 


materials 


ment. 
planned, nor can 
be ordered. On the 
hand. a detail without its next assem- 
bly is of little value. The material can 
be ordered, but assembly planning and 
tooling cannot be established, and the 
manufacturing planning must remain 
partially completed until the assembly 
print is received. 

New drawings are ordinarily released 
in jobs comprising an assembly and 
its details. Changed drawings are re- 
leased in jobs comprising all drawings 
affected by the change, together with 
any new drawings involved. If the 
change is of considerable magnitude, it 
is likely to be released as several jobs, 
each cumprising a complete group of 
related drawings. In general it is good 
practice to maintain jobs at a maximum 
of 25 drawings. 

When a job is ready for release the 
group supervisor prepares a Drawing 
Release Request, similar to that shown 


other 


at Fig. 5, listing the drawings involved. 
Suitable explanatory remarks and a 
schedule of reference data forwarded 
with the job are also shown. This ref- 


erence data usually comprises layout 


drawings and copies of all Engineering 
Orders, Advance Drawing Changes and 
Change Requests noted in the drawings. 

Separate Release Requests are made 
for the new and changed drawings form- 
ing the job, but both requests and all 
drawings involved are forwarded to the 
Release group as a unit. This is par- 
ticularly necessary when the routing of 
new and changed drawings is different, 
Fig. 2. Segregating the 
drawings at the source greatly simpli- 
fies the Release group’s work. 


as shown at 
Engi- 
neering departments wherein the sys- 
tem routing is the same for all draw- 
ings will find it advantageous to list 
the entire job on one Release Request. 

The Release Request provides the Re- 
lease group with definite authorization 
to begin processing the job, and also 
provides a means of approving “rush” 
jobs. There will be occasions when it 
is important that one drawing or group 
of drawings be processed and 


prints 
released to the factory as soon as pos- 
sible. These are handled as “rush” 
jobs, and given preference over all other 


jobs in the system. The approval of 
the chief draftsmen must appear on the 
request authorizing a rush job. 


When the Release Request with re- 
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Fig. 6—Job ticket prepared in triplicate after job is received by Release group. 


lated drawings and data is delivered 
to the Release Group. the actual proces- 
“system” 


The work of the Release 


in handling jobs is divided 


sing of the job by the release 
begins. group 
into three 
prime functions of recording, dispatch- 
ing, and print distribution. All three 


functions can be done by one person 


in a small engineering department. 
whereas a large department requires a 
chief release clerk with lead personnel 
in charge of each function. 

Each new job delivered to Release is 
checked 
against the Release Request or requests 
listed 


and reference data are attached. 


assigned a job number and 


to ascertain that all drawings 

When the system routing is different 
for new and changed drawings it is 
necessary to split jobs comprising both 
new and changed drawings into two 
These are identified by “A” and 


The 


job number consists of the model desig- 


parts. 
“B” sufixes to the job number. 
nation for the article covered by the 
drawings, followed by a serial number. 
For instance, the specimen Job Ticket 
shown at Fig. 6 covers job 2507-12B. 
This indicates that it 
changed drawings forming a part of the 


comprises the 


twelfth job relating to model 2507. 
\fter the job is checked a Job Ticket 

is prepared in triplicate, using a form 

The Job Ticket is an 


drawings 


shown at Fig. 6. 
invoice of the forming the 
job, a traveler to accompany the job 
through the system, a log of the loca- 
tion of the job in the system. a record 
of the job’s checking and approval. and 
finally a notice to those receiving prints 
when the job is released. 

The original of the Job Ticket ac- 
companies the job through the system, 
and is signed by each person checking 


or approving the job. The duplicate 
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copy Is sent to the release recorder for 
use in posting the Drawing Status Cards, 
see Fig 7. and remains in the Release 
while the 
It is posted to show the dates 


active-job file job is in the 
system. 
received 
The 


strip at the lower margin of 


the job is delivered to and 


from each station in the system. 
traveler 
the Job Ticket is used for this purpose. 
The triplicate copy is forwarded to the 
engineering Planning group, as _notifi- 
cation of the drawings entering the re- 


lease system. 
Drawing Status Record 


Prior to actually placing the job in 
the system. the Drawing Status Record 
posted. \ 
specimen status record card, intended 


card for each drawing is 
for use with a visible filing system. is 
This 


master release record for each drawing, 


shown in Fig. 7. card is the 
showing each release, together with all 
(Advance Drawing Changes and Change 
Requests issued against the drawing. 
The drawing change incorporating each 
of these are included, together with a 
record of all Engineering Orders issued 
against the drawing. Stop Orders issued 
to halt manufacturing are also listed. 
together with a record of their release. 

Advance Drawing Changes are docu- 
authorize drawing 


ments issued to 


changes in advance of actual change. 
Their use expedites issuance of change 
Engineer- 


information to the factory. 


ing Orders are similar documents which 


provide engineering authorization for 
items not requiring a drawing change. 
For instance, an EO should be used to 


rework 


incorrectly 


issue special instructions for 


salvaging manufactured 


parts 


Each Drawing Status Record card 






provides the following up-to-the-minute 
information. available to all interested 
parties, for one drawing: drawing num- 
ber: drawing title; model that card re- 
lates to: other models used on; date of 


original release; date of all changes 
on each re- 


release; 


released; time in system 
lease: job number of each 
{DC’s outstanding and incorporated: 
EO’s relating to the drawing; Change 
Requests outstanding and incorporated; 
and Stop Orders active and released. 

It is the responsibility of each drafts- 
man assigned drawing change work to 
contact Release and obtain the current 
status of the drawing before proceed- 
ing to work. The checking group con- 
tacts Release when the drawing is re- 
for checking—to make certain 
{DC’s and change 
Requests have been incorporated. If an 
Stop Order 
this must be 


ceived 
that all outstanding 
exists 


active against the 


drawing. released simulta- 
neously with the drawing change—for 
a stopped drawing cannot be re-released. 

Colored signal flags, affixed to the 
lower margin of each card, give visual 
indication of the drawing’s status. These 
cards are placed on visible filing boards 
Thus, all 


model 


supported by stands. con- 


cerned with each may imme- 


diately obtain a “mass impression” of 
its progress from the colors displayed 
on the cards. In some cases it may be 
found advantageous to use alphabetical 
signals on the cards to show the latest 
change letter. The card shown at fig. 
7 provides this feature. 

The following signals are used on the 


Drawing Status Card visible files: 


Letrer—Indicates latest change letter. 

Orance—Indicates drawing number is- 
sued. 

Pink—New drawing in system (orange 


signal removed). 

GrREEN— Drawing released. Remains until 
drawing cancelled. (pink signal re- 
moved). 

YeLtow—Drawing in system on change. 
(removed when change released). 

Rep—Active Stop Order (removed when 
Stop is released). 

Biue—Unincorporated Advance Drawing 
Change or Change Request. (removed 
when all incorporated) 


BrowNn—Drawing void or cancelled. 
\ complete set of Drawing Status 
Record cards is maintained for eacl 


model. When a drawing is used on mort 
than one model there is a Status car 
for the drawing in each model file. Th 
card marked 
“Other Models 

records the cards existing for ea 

The “Basic Model” space a 

ways shows the model that the file re 
lates to. while the “Other Models R: 
leased For” shows the other model file- 


space on the “Basi 
Model” and 
Ror” 


drawing. 


Release 


in which ecards for the same drawin 


will be found. When a drawing chang 


is released it is necessary to post aj 
status 


propriate information on all 
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The 
ime action is taken when an Advance 
lrawing Change, Engineering Order or 
hange Request is issued. The issu- 
nee and release of a Stop Order is 
iown only on the card for the model af- 
ected. 


irds existing for the drawing. 


This duplication of Status cards may 
‘em unnecessary at first glance, but 
vestigation will reveal that it is nec- 
ssary to have a complete release record 
tor each model—for the release pro- 
‘dure is for the purpose of controll- 
ig the release of data required by the 
ictory to construct a certain model. It 
will also become apparent that certain 
lrawing changes, 


Advance Drawing 
hanges, Stop Orders, and the like, may 
have different effects upon the various 
nodels covered by the drawing—so 
again a complete Status file for each 
model is imperative. For instance, a 
Stop Order may be issued to halt manu- 
facture of a part for one model only. 
without affecting its use on several other 
models. 


Should it be found undesirable to use 
i visible file for the Drawing Status 
Record cards it is possible to rearrange 
he identical card for use in a box file. 
lt is only necessary to move the record 
strip from the bottom of the card to 
the upper margin, and place the signals 
along the top of each card. 


Handling of Jobs 


Jobs placed in the system cannot be 
expected to carry on under their own 
momentum. Instead, the Release dis- 
patcher has the responsibility of deliv- 
ering each job to the next station in the 
System, picking up all completed and 
ipproved jobs and personally forward- 
ing these to the next station. Boxes at 
each station for incoming and outgoing 
jobs provide specific places for the dis- 
patcher’s deliveries and pickups. The 
dispatcher also has the responsibility 
{ expediting jobs which appear to lag. 
through urging speedier action by the 

ition at fault. 

rhe dispatcher records the location of 

ich job, using the traveler strip along 

lower margin of the duplicate Job 
ket in the active-job file. The orig- 

il copy of the Job Ticket is signed 

| dated in the same spaces by the 

rson in charge of each station, upon 
job being completed and ready for 
dispatcher. 

‘elease prepares a daily report show- 

the location of each job in the sys- 
with of 


Copies 


together notation jobs 
delayed. 
forwarded to Engineering Planning. 
Chief Clerk and the Chief Drafts- 

The necessary corrective action 
ken by the Chief Draftsman or Chief 
k, depending upon the station at 


Planning 


h appear unduly 


is thus constantly ad- 
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vised of each drawing’s progress, and 
assists in cases where delay is caused 
by lack of personnel at a particular sta- 
tion. 


Releasing the Job 


Upon receiving the customer’s ap- 
proval a job has completed the system 
and is ready for release. At this time 
the A and B portions of a job split be- 
of beth new and 
changed drawings are collected to form 
one job. Occasionally the complete, ap- 
proved job must be routed to the Parts 
List Group prior to actual release. This 
is desirable when a Master Parts List 
is maintained for each model or article, 


cause containing 


and copies are distributed throughout 
the factory. In such cases the Master 
Parts List is the only authentic record 


of active drawings, and should be re- 
vised and reissued concurrently with 


the daily release of jobs. 

Every station added to the release sys- 
tem increases the time required to proc- 
ess a job, and it may be advantageous 
to eliminate the Parts List Group from 
the system. If so, prints of each job can 
be forwarded directly to the Parts List 
Group by Release, as authority to make 
appropriate corrections to the Master 
Parts List. 

When the completed job is received 
the clerk checks to ascertain 
that it contains all drawings shown on 


release 


the Job Ticket, and then prepares in- 
structions regarding the quantity and 


The 
tion is entered in the space provided 
at the upper margin of the Job Ticket. 
The job is then forwarded to the Blue- 


kind of prints required. informa- 
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Fig. 7—Drawing status is recorded on a visible indexing card. Colored 


signals placed over appropriate 


squares indicate drawing status. 
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print Group for preparation of the nec- 
essary prints. Prior to sending the job 
to Blueprint, the release clerk removes 
all reference data and returns these to 
the proper files. 

The Blueprint group stamps the print- 
ing date on each tracing, opposite the 
appropriate change letter in the altera- 
tion-block, and makes the required 
prints. Placing the printing date on the 
tracing eliminates entering the date on 
each print. The drawings, Job Ticket 
and prints are then returned to Re- 
lease. 

The release clerk checks the job in, 
returns drawings to the engineering file, 
and forwards prints to the print-clerk. 
Each print is marked with issue-num- 
ber and destination to provide positive 
individual identity. and the print issue- 
record cards are posted. The prints are 
then gathered in bundles for each des- 
tination. A shipping notice is prepared 
in duplicate for each bundle, and the 
original copy of the shipping notice is 
delivered with the prints. The duplicate 
is signed by the recipient and retained 
by Release as proof of delivery. 


Completion of Job 


When prints are delivered, the Job 
Ticket is stamped “Released” and for- 
warded to the recorder. The 
posts the affected Drawing 
Status Cards to show that the job is re- 


release 


recorder 


leased. The duplicate Job Ticket is re- 
moved from the active-job file and de- 
stroyed, and the original Job Ticket 
placed in the closed-job file. 

of the Job 
Ticket is forwarded to each destination 
with the prints forming the job. This 
is good practice and provides informa- 
tion on the general nature of the job 
and its relationship to the model or ar- 
ticle affected. Choice of this method is 
governed by comparing the value of 
this information with the cost of pre- 
paring additional copies of the Job 
Ticket. These additional copies are pre- 
pared just prior to release of the job, 
to avoid caused by possible 
changes in the nature of the job which 
might have occurred during its course 
through the system. 


In some cases a copy 


errors 


The prints intended for the engineer- 
ing files are routed to the numbers- 
clerk prior to delivery to the files. This 
permits the numbers-clerk to check the 
prints against the numbers books, and 
makes appropriate corrections or entries 
in the books. 

One print of each drawing release is 
designated as a “* 
tended for a 


vault copy,” and is in- 
file, in which is 
maintained one print of every change 
on each drawing. This vault-copy print 
is first routed to the release-recorder for 
posting the incorporated Advance Draw- 
ing Changes and Change Requests on 
the Drawing Status Cards. This infor- 


master 


mation appears on the Notice of Change 

attached to each changed drawing. 
Certain articles or models 

classified as “confidential” or 


may be 
“secret,” 
and special treatment is required for 
major assembly drawings revealing the 
nature and purpose of the design. De- 
tail parts and sub-assemblies rarely re- 
veal any significant data, and may usu- 
ally be handled in the same manner as 
unclassified drawings. 

It is the responsibility of the Project 
Engineer to determine which drawings 
are to be classified as confidential or 
These drawings are plainly 
marked with the appropriate security 
classification, and prints are not issued 
as part of a regular job release, except 
that a “vault-copy” print is made. The 
Release group, instead, notifies all nor- 
mal recipients of prints when a classi- 
fied drawing clears the system, and par- 
ties requiring prints may request “spe- 
cial issue” prints. The issuance of 
prints of classified drawings requires 
approval of an 
executive. 


secret. 


specific engineering 





The 


pear in a forthcoming issue, will begin a 


next article in this series, to ap- 
discussion of Drawing and Print Con- 
trol. 


zation 


Previous articles covered Organi- 

(March): and Cost 
Control (May); Engineering Planning 
(June). 


Personnel 





Status of International Standardization of Screw Threads 


SINCE THE LONDON CONFERENCE on 
Screw Threads and Cylindrical Fits last 
year, progress has been made by the 
war committees of the American Stand- 
ards Association toward agreement on 
standards by British. Canadian and 
United States industry. The present 
status of this work is reviewed briefly: 

1. Truncated Whitworth Threads. An 
amendment to British standard BS84 
1940, received from the British Stand- 
ards Institution. and a proposed revi- 
sion of the American War Standard 
B1.6—1944, prepared by A. E. Smith, 
Army Ordnance Department, are being 
reviewed for coordination. 

2. Acme’ Threads. War 
Standard B1.5—1945 is being consid- 
ered for adoption by British industry, 
and has been adopted in Canada. 

3. Stub Acme Threads. Data for a 
proposed standard is being prepared. 

t. Cylindrical Fits. British and Amer- 
ican proposals were incorporated into a 
draft of a proposed standard. Because 
of certain objections on the part of rep- 


American 
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resentatives of the automobile industry 
on ASA War Committee B4, it was de- 
cided to use the standard as a guide to 


industry, to be published for a trial: 


period of two years. 

5. High-Duty Studs in Light Alloys. 
ASA War Committee Bl has agreed on 
principles to be used as the basis of a 
standard, which will be forwarded to the 
British and Canadians. 

6. Pipe Threads. American and Ca- 
nadian standards, based on the British 


standard for pipe 4 in. diameter and 


below, are being considered. A draft 
specification has been prepared and 


circulated to tool and fitting manufac- 
turers. 

7. Buttress Threads. No proposal has 
been received from the British as yet. 
Technical material can be found in the 
new edition of 
Bulletin H28. 


eral Services.” 


Bureau of Standards 
“Screw Threads for Fed- 
8. Instrument Screw Threads. Work 
is under way by the British on a draft 
specification for 


fastening screws 


smaller than 0.06 in. diameter. 

9. Screw Thread Unification. The re- 
search program to furnish data on which 
a proposed British-American-Canadian 
screw thread system can be built is to be 
National Physical 
England, the National 
Bureau of Standards, Washington. and 
the Department of Mines in Canada. 

10. Nomenclature. The 
Standards is preparing a compilation of 


carried on by the 
Laboratory in 


Bureau of 


\merican practice regarding symbols. 
When completed, it will be sent, to- 
gether with a proposed unified system, 
to the British for consideration. 

ll. Drawing and Drafting Practice 
(An ASA committee will study proposals 
made by C. A. Gladman of the Depart- 
ment of Scientific and Industrial Re- 
search of Great Britain in his paper on 
Drafting Room Practice in Relation to 
Interchangeable Components. presented 
before the Society of Automotive Engi- 
Mr. 
stracted in the 
PRODUCT 


Gladman’s was ab- 


March. 
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Fig. 1—Wing-to-fuselage splice fittings of a Liberator B-24 as seen looking toward the rear spar. 


‘ 


HIS discussion deals with the pro- 
cedure and results of an investi- 
gation to determine the amount 
elongation in aircraft section spars 
\ iused by whether this 
ongation causes misalignment of holes. 


riveting and 





In fabricating, the spar webs are 
illed and burred; stiffeners are cut, 
lled and riveted to the webs. Webs 
d cap strips are then placed in an as- 
nbly fixture, where about 10 percent 
the rivet holes are transferred from 

webs to the cap strips. The holes as 

i lled in the webs are 5/32 in. and are 
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transferred to the cap strips by an “A” 
(0.234 in.) drill. 

The cap strips and webs are then re- 
moved from the fixture and the burrs 
removed. The cap strips and webs are 
again assembled in the same fixture and 
approximately 10 percent of the 14 in. 
rivet holes are redrilled to “F” (0.257 
in.). Before removal from the fixture, 
14 in. type D rivets are squeezer driven 
in the redrilled holes. 

After removal from the fixture, web 
splice plates are added to the spar, then 
the remaining 90 percent of the “F” 


_ Elongation in Aircraft Spars 
Caused by Riveting Operations 


Manufacturing Research Engineer, Consolidated Vultee Aircraft Corporation 


Effects of drilling, rivet expansion and pressure of heading on the misalignment of holes 
and the elongation in long aircraft spars for different ratios of rivet length to diameter 
and different thicknesses of material. When material thickness is small in comparison 


with rivet diameter, tests show that the elongation is not related to material thickness. 


holes to be drilled are 
drilled by a high-speed radial drill or 
small radial stack drill. 
Then 44 in. 17ST-A rivets are squeezer 


(0.257 in.) 


by a using a 
driven in these holes. 

The that 
done at the time the first holes are trans- 


only burring necessary is 


ferred from the webs to the cap strips. 
There are approximately 1,400 rivets in 
each spar, approximately 1.100 of which 


1 


are 14 inch. 


After all riveting operations are com- 
pleted, the spars are inspected for de 
Approximately 14% per- 


fective rivets. 
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not take place because of elongation. 


Table 1— Elongation in Specimen Strips After Riveting Also, misalignment within the short dis- 








Material : : ly : . tances, about 6 in., between the tack 
Thickness, Mlenguiles of Speckuons, t, rivets is small and negligible for prac- 
In. _|No.1 No. 2 No.3 No. 4 No. 5 Average tical purposes. The total elongation is 
0.032 0.024 0.020 0.026 0.037 0.028 0.027 therefore probably the sum of the 
0.040 0.003 * 0.033 0.026 0.022 0.033 0.028 elongations of all the small sections be- 
0.051 0.038 0.022 0.036 : 9.031 0.017 0.028 iain in tants leat 

0.064 0.026 0.037 0.038 0.030 0.031 0.032 ‘ j 











Obviously the elongation results from 
stretching the material beyond its yield 


Table Il—Elongation in Specimen Strips After Squeezing point or by stretching to some value less 























Material El : £ Speci é than the yield point and there maintain- 
Thickness, ee lagers pe $e ing a reactionary force sufficient to pre- 
In. No. 1 No. 2 No.3 No. 4 No.5 Average vent at least a portion of its return to 
0.032 0.004 0.008 0.004 0.004 0.004 0.005 the original dimension. 
0.040 0.003 0.008 0.001 * 0.003 0.005 0.005 a SESS, i —— 
0.051 0.000* 0.000* 0.000 ==> 0,003 0.004 0.003 we ; pernatinge : ° pe raitsi 
0.064 0.001* 0.007 0.010 0.004 0.011 0.009 Is Caused principally by the compres- 
sion of relatively small areas under the 
yee ‘i A us 4 sae rivet heads or by the force exerted by 
Table 11—Elongation in Thick Specimen Strips the expansion of the rivet material in 
Material : oo the rivet hole, the following experi- 
. S Spe s, in, - 
Thickness, ae af sian tine ede ments were conducted. 

In. No. 1 No.2 No. 3 No. 4 No. 5 Average Holes were drilled for forty-six +6 in. 
4 pee cane ped me peng aoe type AD rivets at % in. centers on the 
16 ‘ O15 - : : i Pa Se ee. ee ee 
% 0.012 0.015 0012 0.012 0.012 - 9013 enter lines of 24S-T Alclad strips 1 in. 








TG " . : wide by 26 in. long. The thicknesses of 
This value is not included in the average. 








cent, 20 to 25, of the rivets are found 
to be defective, these are replaced. Most 
of the defective rivets are caused by im- 
proper squeezing, less than 10 percent 
have cracked heads. ' 

After inspection and replacement of 
all defective rivets, the spars are moved 
to a set of vertical jig fixtures where 
they are assembled, one right-hand and 
one left hand, to form a pair. In these 
fixtures, the spars are trimmed to cor- 
rect length, outer panel attaching forg- 
ings are riveted in position, and the 
splice plates between right-hand and 
left-hand spars are fitted and drilled. 
Fittings and angles which require ac- 
curate locating with respect to the 
center line are jig drilled and riveted in 
place. The attaching fittings at outer 
ends of the spars are then milled. The 
spars are then ready for final assembly, 
and are the correct over-all length re- 
gardless of expansion that could be at- 
tributed to riveting or other causes. 

To determine the amount of elonga- 


tion caused by riveting, 
1 


before any 
4 in. rivets were driven, marks were 
placed about 27 ft. apart on the cap 
strip flanges near the ends. The dis- 
tance between the marks was carefully 
measured with a steel tape. Ten spars 
measured after riveting prior to being 
placed in the vertical jig fixtures. were 
found to have elongated. the amount 
ranging from 0.050 to 0.060 inches. 
Five more spars were marked and 


measured before any 14 in. rivets were 


driven. After riveting. these spars were 
measured again after the center section 
was removed from the final assembly 
fixture and were found to have elon- 
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gated distances of 0.060 to 0.100 inches. 

These measurements were made with 
the same steel tape by the same persons, 
yet in each case the measurements 
should not be taken as exact values, but 
rather that the readings indicate an ap- 
preciable elongation, approximately 
0.100 in., takes place in each left-hand 
and right-hand spar cap strip from the 
time riveting is started until the center 
section is complete. 

It should be noted that approximately 
10 percent of the 14 in. rivets are dis- 
tributed along the entire length of the 
cap strips before the remainder is set. 
Therefore, misalignment of holes does 


Fig. 2—Sections cut through ‘4 in. 


the strips were 0.032, 0.040, 0.051. and 
0.064 in. After drilling the holes, the 
lengths of the strips were accurately 
measured. Then rivets were inserted in 
the holes and squeezed. After squeezing 
the rivets, the lengths of the strips again 
were measured carefully, and the over- 
all elongations of the strips were cal- 
culated. Table I gives the over-all 
elongation of the different specimens. 

Strips of the same materials and the 
same dimensions, but without holes, 
were squeezed by the same_ rivet 
squeezer using the same pressures in 
the same number of places. From meas- 
urements taken before and after squeez- 
ing. the elongations given in Table II 
were calculated. 


The results of these experiments in- 





17S-TA flat head and type D counter- 


sunk head rivets set alternately, in five different thicknesses of Alclad strip. 
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elongation is caused by the rivet ex- 
ling in the hole. and that the elonga- 
is approximately 0.0006 in. 
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\D rivet in strips 1 in. wide, 
te that the elongation is approxi- 
for 
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probably 
rivet shanks ex 
lorce per unit of bear 
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auses elongation in 


s the same as that in 
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ma onfirm this deduction, five pairs 


p. 32 and 0.125 in. thick strips. 1 in. 
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ig. 4—Sections cut through \4 in. 17S-TA rivets set in 2 in. thick Alclad strips. 


wide by 26 in. long drilled to- 


gether. In each pair of strips 46 rivets 


were 


were set starting at one end and _ pro- 
gressing to the other without setting tack 
rivets. No misalignment of holes could 
be observed as a result of the difference 


in elongation between the 0.032 and the 


0.125 in. thick materials. This observa- 
tion does not imply that the practice 
of setting tack rivets is not necessary. 


\s a further test, strips 1 in. wide by 


26 in. long having thicknesses of 


and 14 in. were drilled for forty-six 
in. type D rivets spaced on Y% in. 
centers on the center line of the strips, 


“i 


ae. ‘ 


2 SS at eta. 


ihe 2 2 2. 





and rivets set with a squeezer. Measure 
taken 
squeezing showed over-all elongations 
as given in Table III. The results of 
this experiment, in which the ratio of 


ments before and after rivet 


the length to the diameter of rivet was 
that 
the 
ma- 


of three different values, also show 
the approximately 
same for all thicknesses of the same 


elongation is 


terial for rivets of a given size. 
17S-TA 
expand and fill the rivet holes through 


To determine whether rivets 
the entire shank length, twenty 14 in. 
type D head 
set alternately 1 in. apart in strips 14, 
fy, 34, 1, in thickness, that 
were drilled with an “F” drill, 0.257 in 
These then sectioned 
through the rivets. All the rivets com 
pletely filled the holes through the en 


countersunk rivets were 


and 114 in. 


strips were 


tire shank length. Fig. 2 shows sections 


of each of the strips, each section is 


representative of those in the entire 
length of the respective strips 
In addition, twenty 14 in. 17S-TA 


thick. See 


tions cut through the rivets showed that 


rivets were set in strips 2 in 


all the rivets expanded through their 
entire shank length. The sections shown 
in Fig. 3 are representative 

In view of these results, it is evident 
that 17S-TA rivets expand the entire 


length of the shank for lengths equal to 
eight times the rivet diameter or less. 
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MECHANICAL PACKING DESIGN— 






























Gasket preferred for perfect seal D7 Y 7 
Other methods make disassembly 
1iff 
dif 
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Packing support plate must not 
= distort. Follower plate or rigid cup- 
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shaped casting or stamping can be used A F ,, ‘gL SSL, 
47 f/f / , 
Close sliding fit Y / ES io 
Hub prevents excessive compression Y OMA, Ty iy, Mii, 
of packing j “Aff, My 
Hub thickness 80 to 85% T J 
7 hh, 
T=thickness of packing Li 
Locking means y \ / 
Os \ / 
Stop block prevents lip of cup yy, L 








from hitting bottom 











‘\ ‘ Corner should not be rounded LZ / 

roe! . Break sharp corner / 

FIG. 5 Follower plate diameter reduced 
slightly to allow for expander 


, _ \- Finger type expander. Design varies with 
y} i equipment, size, pressures and materials 
Y) J 



































Separate backing plate on y 
end of ram allows greater ' 
clearance between ram and | 
cylinder, avoids fine finish YY 
on ram, and gives choice of J, IWIIIIIAG A IIS 9 
. . one KV” XX SAA XKYS2 KPT x 
material for bearing qualities DPE RRD SAAR YE ° S65 SOMES a 
XY KL LKQ) | RRKR A ey A. 
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we 
























































tbe — ee +> ithe 
; ©) z ) 
“AA FIG. 2 4, rc 
———t 6 
-——Fluting gives firm grip and 
better seal. It is particularly ; 
desirable when no hub is used 
FIG. 6 Coil spring expander retained by 


stamping. Can also be retained by 
circumferential groove in follower 
plate 








"> 4 to $ in. flat area at “”, 
outside edges of packing Ve, / 











FIG. 3 











Equally spaced bolts or screws are used for cups 4 in. or more in diameter 












































« Substantial backing p!iate 
should always be used / 


between two cups in double FIG 7 E ‘ 
xpander rings of squere or round 
+ | 
ony aeer wire with square or overlapping ends 
give more pressure than coiled spring: 








, wa 


Use of expanders is always good practice but 
not always essential. They are required when cups are light 
and flexible, when sudden pressure differentials occur, and 
when part of stroke is manual and cup must suck in fluid 

Hub can be put on follower to keep cylinder full. They are advantageous when cylinder 
plate as well as on backing is slightly out of round or tapers slightly, and when long 
FIG. 4 os plate standby periods are required 
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CUP AND FLANGE TYPES 


EVERETT H. CLARK 
Manager, Packings Division, Graton & Knight Company Threaded screw type 
packing follower 









DESIGN FEATURES and certain basic rules for designing cup and 
flange packings and component parts, which are presented here. 
are based on data in a new “Mechanical Packings Manual,” soon 
to be published by Graton & Knight Company. The cup, com- 
monest type of mechanical packing, is used only on_ pistons. 
plungers, or rams in hydraulic or pneumatic service. Flange pack- 
ings are used only in packing recesses, both for reciprocating 








plungers and as seals on rotating shafts. Two other types of me- pi ls 
chanical packings. U-rings. and V-rings. for higher pressures. will FIG. 11 Washer 








be illustrated in September. Cup and flange packings are low in 
initial cost, simple in design and require a minimum of space. 








Over compression of packing --Clearance must be held to minimum. 
in tightening causes excessive If it cannot be held, a metal washer 
friction at heel and pre- should be installed next to packing 





mature failure 


_- Corner should not be 
TO i LL. seat rounded 
















































































' _~ Clearance for compression 
1. Poas YY-7 of packing flange 
a ee ON + . 
= Ns = _Chamfer eases 
= . x , = LA “ entrance of packing 
= % DAE ¢--—— Straight wall required 
ly, Yt, to center follower 
en GH 
ye, ‘ak ; MN Appi r+A---- Corner broken to FIG. 12 Finger type 
g Y V7 a DV VP hug ; prevent cutting packing $$ RLE) expander 
LZ = PL KE DaA~~— , 
LLLLZ LGA “Se ees Od ¢ ~ 7g in. clearance usually 
\ N ee 
C2? a Diameter = shaft dia. plus 
Depth = : 3 \ 23% packing thickness \ 
Hoes ig ht. - thickness R “-- Diameters of packing flange and \ \ 
plus ig in. Cusually ) X, recess should be the same —_ 
\ —_— 
FIG. 8 “--—= 25 percent packing thickness = 
VEY 
A A eEY AWN. 
Nut type packing Washer of suitable material and close fit to Y, | V/ 
tollower —-, shaft compensates for wear and allows UA. Vy i" 
>} more clearance between shaft and follower V 
4 
--— Metal washer is y 
advisable for support and : 
to prevent packing twist- Close wound coil 
ing. Must have minimum FIG. 13 spring garter 





workable clearance on shaft 


“S- Tight fit unnecessary. 
Threads center gland 

















etal washer 5 | _7~---Nut type packing follower 


with shallow packing re- 
cess may be required 























gol for many reasons such 
—— as limited space, adequate 
» diiies housing strength, or to 
4 reduce machining cost 
e but : / 
are light : Expanders of 
oe cal # braided flax, hemp, 
ad : and synthetic rubber 














cylinder are often used 
| 
een Expanders are advised.when cost permits 
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Design of Machine Tools 


For Safety and Production 


A. WILLIAM MEYER 


Assistant Director of Design. Brown & Sharpe Manufacturing Company 


Features that should receive careful consideration in the design of machine tools 


to provide safety for operators and maintenance men, to prevent overloads caused 


by improper handling, to reduce manual effort required to manipulate controls, to 


insure uninterrupted production and to increase the efficiency of operators. 


ESIGN 


the welfare and comfort of per- 


features that promote 

sonnel and that insure uninter- 
rupted production are of growing im- 
machine tools. 


portance to users of 


Therefore, two cardinal principles of 
good design are: Machines should be 
safe for the operators and the mainte- 
nance men; and machines should be pro- 
vided with safety devices that prevent 
extensive and costly breakdowns caused 
by inept handling. 

Although a designer can de much to 
safeguard the operator and the machine. 
some safety measures must be left to the 
operator’s discretion. Physical injuries 


which result from carelessness. from 


obvious precautions, or 


disregard of 















arm brace 





Fig. 1 
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Guard on arm brace of milling machine covers mov- 


ing table dogs and eliminates shear point at edge of brace. 


from “taking chances” often cannot be 


avoided through any foresight of the 
designer. 

Even when safeguards are provided 
for the broad and general conditions 
which surround the operation of pro- 
there still remain 
incidental hazards dependent upon fix- 


duction machines, 
ture design and tool set-up. These dif- 
fer to such an extent from one job to 
another that the exercise of good judg- 
ment by the mechanic is indispensable 
in the prevention of accidents. 

In the design of machine tools there 
are several features which should be 
careful 


given consideration. Moving 
tables. slides and other units should be 


guarded so that an operator will not be 


Fig. 


feed motor, thus preventing gears 
rotating when the door is open. 


injured if he should lean against them 
or rest his hands upon them. 

Stop should be 
prominent positions for quick operation. 


controls placed in 
Levers and control handles should be 
marked plainly with brief and precise 
data setting forth the results of move- 
ment in various directions. Movements 
of levers should be in directions corre- 
sponding to the path of movement which 
table is to take. Controls 
should be placed in readily accessible 


a slide or 


positions to reduce operator fatigue. 
To eliminate physical exertion in the 
operation of machines, electrical or hy- 
draulic features or a combination of 
both, and mechanical arrangements can 
often be incorporated in the machines. 
Machines should be designed to facili- 
tate cleaning. They should be “styled.” 
have a pleasing appearance, so that op- 
erators will take pride in running them. 


Some examples of recent improve- 


2 (Below )—Opening the pick-off gear 


door disconnects the power line to table 


from 
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man 
and 


Fig, 
nece 
of | 


mou 


nents in the design of machine tools 
ar evidence of the constant striving 
designers to save operating time, to 
r duce the manual effort required in the 
unipulation of machine controls, to 
eliminate hand work, and to promote 
<afe operation and maintenance. 
\ safety table-dog guard is provided 
the arm brace of the milling ma- 
chine shown in Fig. 1. If no guard 
were provided and the arm brace were 
in use a dangerous shear point would 
present between the moving dogs 
and the front vertical edge of the brace. 
To prevent injury to the operator, a 
sheet metal guard attached to the arm 
brace covers the dogs when the brace is 
upright. so that whenever the brace is 
in use the guard is in place and pro- 
tects the operator. 
In operation, the table of the milling 


ther to his comfort and reduction of 
fatigue, the switch box was cable con- 
nected to permit operation 
seated position. 


from a 


The same type of machine has also 
been provided with a lever controlled 
start push-button type switch. The lever 
is pivoted so that a light outward pull 
or pressure of the hand or forearm will 
start Accidental 
leaning against the ball end of lever will 
not start the machine since an outward 
movement of the ball is required to de- 
press the push button. The lever has 
eliminated broken finger nails, partic- 


the operating cycle. 


ularly those of women operators. 

A design that protects the operator's 
from injury, could be 
caused by pick-off gears and table hand 
cranks, is shown in Fig. 2. 


fingers which 


where hand 
crank is mounted for manual table ad- 








electrical interlock is provided to stop 
both speed and feed motors whenever 
either cover door is opened. 

An interesting example of design for 
the protection of mechanical parts is 
shown in Fig. 3. The spindle of this 
machine can be driven either at a low 
speed series with stepped pulley on 
lower shaft F, or at a high speed series 
with the same pulley mounted directly 
on machine spindle as shown. To pre- 
vent rotation of the reduction gear shaft 
at excessive speeds, as high as 17,000 
mechanical interlock 
tates locking the gearing positively out 


r.p.m., a necessi- 
of engagement before the pulley can 
be mounted on the spindle. The inter- 
lock consists of an arrangement whereby 
pushing the knob at the end of the 
shaft beneath the spindle disengages 
the back gear, which permits moving 


hem machine. shown in Fig. 1, advances rap-  justment. To mount the crank or to the safety catch lever G away from the 
idly to the cutting point and then its change gears the door must be opened. spindle. as shown in Fig. 3, and thus 
"" travel is automatically changed to feed Opening the door permits mcvement of | remove interference with mounting of 
=e rate. At the end of the cut, the table a spring biased plunger switch EF which pulley on the spindle. 
y* is returned quickly to the loading posi- disconnects the power line to the table A small and compact post unit for 
nae tion. The operation of a push button feed motor, thus preventing gears from control of a milling machine table is 
ain, control proved to be tiresome on the op- rotating while the door is open. Handle — shown in Fig. 4. This push button con- 
re erators thumb and fingers, especially must be removed before door can be trols full manual manipulation of the 
an, short operations of 5 or 6 seconds closed to depress plunger switch for machine, and by use of dogs provides 
hich duration which required 10 to 12 blows reconnecting power line. automatic cycles of operation in a se- 
trols per minute on the small start button. To avoid the use of wrenches and en- _ lected sequence of movements. This de- 
ible lo overcome this source of discomfort, suing “skinned” knuckles, nuts are not sign reduces operator fatigue, elimi- 
‘ treadle-operated switch was provided used to hold the gears on their shafts. nates the hazard of human error and as- 
y= to control starting. Circular end bearings integral with the sures the maintenance of a_predeter- 
a a With the treadle switch the work- door hold the gears on their shafts when mined timed cycle of automatic opera- 
| af man has both hands free for loading door is closed. tion. 
_— and unloading the fixture, thus increas- On large machines which have both The four small push buttons control 
Ries ing his output per hour. To add fur- speed change and feed change gears, an the rate and direction of table travel. 
acili- 
led.” 
i Fig. 3 (Below)—Mechanical interlock 
hem. : 
aed necessitates locking the gear positively out 
of engagement before pulley can 
mounted on the spindle. 
gear 
rable 
from 
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Safety catch 
fever 
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Fig. 4 (Above )—Pushbutton control unit gives full manual 
manipulation of machine and provides automatic cycles of 


operation in selected sequence of movements. 
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Fig. 5 (Left)—Hand crank can be used in one position to adjust one overarm, in another position an oj 
to adjust the second overarm, or in mid-position to adjust both overarms simultaneously. Fig 6 volve 
(Right) — Cylindrical grinding machine designed to reduce operator fatigue to a minimum. An 
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Fig. 7 (Left)—Signal lights and prevention of rapid wheel travel when truing relieve operator of many 
details involved in operating cylindrical grinder. Fig 8 (Right)—Independent feed arrangement on cylin- 


drical grinder provides automatic power cross feed to the wheel slide during plunge cut operations. 


The large mushroom-head stop button 
projects above the surface of the con- 
trol post. A touch of the finger or a 
light blow of the hand on this button 
will stop the machine. All other buttons 
are below the face of the casting so 
that should an operator lean or brush 
against the post, the projecting stop 
button would be the only one depressed 
immediately the 


and would 


chine. 


stop ma- 

To prevent accidents which occur if 
rapid traverse should be engaged in the 
same direction as feed is engaged, the 
fast reverse dogs are provided with ad- 
justable rods. These rods can be brought 
into contact with the regular feed dogs 
and thereby serve as a mechanical in- 
terlock which prevents the simultaneous 
closing of opposed electrical circuits. 
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This prevents work spoilage and avoids 
damaging of cutters, work fixture and 
machine. 

\ feature of considerable convenience 
to the operator is the arrangement which 
permits easy adjustment of overarms 
on the large universal milling machine 
shown in Fig. 5. The double overarms 
are rather heavy and are at a substantial 
elevation. To prevent over exertion by 
the operator and to provide for easy ad- 
justments a hand crank is employed. 
The crank turns pinions which engage 
with rack teeth cut directly on the under 


surface of each overarm. The crank can 


be used in one position to adjust one 


overarm, in another position to adjust 


the second overarm and-in a mid-posi- 


tion to adjust both simultaneously. 


The cylindrical grinding 


machine 





shown in Fig. 6 is designed to reduce 
The 


work height and operational controls 


operator fatigue to a minimum. 


are located so that they are at a con- 
venient elevation for an operator while 
The front of 
provide 


standing at the machine. 
the 
equally convenient operation of these 
the 
surface of the 


machine is recessed to 


controls while workman is 
The foot 
opening is slightly slanting and has a 
to provide further comfort. Such 


same 
seated. rest 
ridge 

‘niences aid considerably i in- 
conveniences aid considerably in main 
taining production and are much ap- 
women 


preciated by operators. The 





guards are designed to protect the op- 


erator while seated from coolant. 


On the cylindrical grinding machine 


shown in Fig. 7, to obtain speed and 


safety in loading and unloading work & 
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b tween centers, rapid wheel slide travel 
arrangements provide advance and with- 
drawal movements of the grinding wheel 
through a constant distance of one or 
two inches. This movement is in addi- 
tion to the regular cross feed movement 
imparted to the wheel slide by the 
regular feed mechanism and by means 
o! a selector switch can be used or not 
at the option of the operator. 

Signal lights inform the operator as 
to the position of the wheel slide. A red 
licht indicates the slide is back, and an 
amber light that the wheel slide is in 
forward position. To prevent undesired 
rapid travel movement while truing the 
wheel, the mechanism is automatically 
“orind- 
true” switch is set at “true” position. 
all contribute to 
economy in production for they relieve 


rendered inoperative when the 


These features 
an operator’s mind of many details in- 
volved in operating the machine. 
\nother feature which reduces move- 
ment and duty by the operator is the 
independent automatic cross feed ar- 
rangement on the cylindrical grinding 
machine shown in Fig. 8. This feature 
provides automatic power cross feed to 
the wheel slide during plunge cut overa 
tions. The motor, through adjustable 
linkage, the 
idvance the wheel slide to final grinding 


actuates ratchet wheel to 
position. Whereupon the operator lifts 
the pawl. rotates the handwheel back to 
starting position which automatically re- 
turns the wheel feed, automatically en- 
the 
wheel slide and automatically stops this 


gages rapid return movement of 
cross feed motor. 

This action avoids the danger of any 
accidental engagement of pawl which 
would automatically start the grinding 


operation while the operator is unload- 


ing and replacing work between centers. 


BROWN xs 


Fig. 9 (Left)—Surface grinding machine with hydraulic and mechanical controls conveniently 
Fig. 10 (Right)—Safety interlock 


arrangement applied to a hydraulically actuated cross-feed mechanism on cylindrical grinder. 
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located for easy access from the normal operating positions. 
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As the operator turns handwheel again, 
the cross feed motor will be automati- 
cally started and the other movements as 
enumerated will follow automatically in 
their proper sequence, with but a single 
manual operation on the part of the 
workman. 

An improved and simplified arrange- 
ment of hydraulic and mechanical con- 
trols conveniently located for easy ac- 
cess from the normal operating position 
is shown in Fig. 9, on a surface grind- 
ing machine. The the 
right is for manually moving the table in 
a transverse direction by 


handwheel at 


of a 
cross feed screw and half-nut construc- 


means 


tion. The power cross feed movement is 
obtained hydraulically, and is controlled 
by the long lever directly beneath the 
right handwheel. The 
for manual or power 
feed; or for the direction of power feed. 
that is, “in” 


lever serves 


as 
a selector cross 


or “out”. The connections 
are arranged so that power is not avail- 
able when hand feed is connected. 

The two controls midway between the 
handwheels present another interesting 
feature associated with transverse move- 
ment. The table throttle knob is used to 
select the desired rate of table traverse. 
The control lever adjacent thereto is for 
The 


segmental 


truing. truing lever is provided 


with a locking-form which 
can engage a corresponding recess in 
the throttle knob. While operating the 
machine for grinding purposes the tru- 
ing knob cannot be shifted because of 
segmental interference. When the table 
throttle is set to zero, the cut-out seg- 
mental portion permits the swinging of 
the truing lever which provides a power 
cross feed at a predetermined rate suit- 
able for wheel truing, and at the same 
time prevents obtaining power for longi- 


tudinal table movement. The direction 


— 


5 HA 


of the truing transverse movement is 
again determined by the shifting of the 
cross feed selector lever. 

Another combined hydraulic-mechan- 
ical control is associated with the large 
table handwheel at the left. Manual 
longitudinal table movement is obtained 
with this handwheel by means of a rack 
and pinion. movement is 
done hydraulically, it is controlled by 
the ball-end lever adjacent 
handwheel. Normally the handwheel is 
table When 
the power feed is engaged, however, the 
handwheel is automatically disengaged 
hydraulically to prevent 


Power table 


large to 


connected for movement. 


injury which 
might result from the rapidly rotating 


handwheel. When hydraulic power to 


table is disconnected, the handwheel 
manual connections are again auto- 
matically re-established. 

Such dependable interlocking con- 


nections between controls are safeguards 
against inadvertent or faulty operation 
of the machine and give an operator the 
comforting assurance and peace of 
mind that he will not spoil the work at 
hand, cause damage to the machine or 
suffer personal injury. 

A safety interlock arrangement ap- 
plied to a hydraulically actuated cross 
feed mechanism of a cylindrical grind- 
ing machine is shown in Fig. 10. The 
the i 
the position to permit 
setting the crank to the desired gradua- 


cover of wheel adjusting case is 


shown in open 


tion. Adjacent to the cover is the cross 


feed selector dial which can be _ posi- 
tioned to provide: (1) Automatic cross 
feed with table traverse. (2) inde- 


pendent automatic cross feed for plunge 
cut work with table stationary, and (3) 
hand operation of cross feed from hand- 
wheel. 


The dial is provided with a circular 











Se/ector 
switch D 





Handwheel G —— 


2 





Fig. 11—Cylindrical grinder has electrical controls which can be manipulated to control one 


function or which can be combined to be controlled severally from the cross feed handwheel. 


rim which overlaps a flange portion of 


the cover when the cover is closed and 
the cross feed mechanism is operative. 
\ portion of this rim is cut away to 
permit opening the door, but the opera 
tor must set the dial to “stop” position 
before the cover can be opened for ad- 


This interlock 


might 


justment purposes, pre- 


vents injury which otherwise 


arise at this point. 

In electrically controlled and operated 
machines there are many operations 
where innumerable combinations of ma- 


chine functions can be pre-selected to 


become effective from a single control 
member. Fig. 11 shows a cylindrical 


grinding machine provided with elec- 
trical controls that are simple and easy 
to operate. Each can be manipulated 
so as to control one function or can be 
combined to be controlled severally from 
the cross feed handwheel. 

The control knob B when turned to 
the right, starts the headstock. Knob B 
when turned to the left, stops the head- 
stock instantly. This knob can also be 
pressed in a downward direction to jog 
the headstock. 

A similar knob ¢ 


tions: 


also has three func 
(1) Turning to right will start 
table traverse, (2) turning to left stops 
table instantly, and (3) pressing knob 
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down during travel of table will cause 
table to stop at the end of its stroke. 
The operation of headstock and table 
may be consolidated so as to be con- 
trolled by the headstock knob. This is 
obtainable through selector switch D, 
which headstock 
when turned to the left position to only 
headstock. With 


selector switch turned to the right. the 


permits the switch 


start and stop the 
headstock knob can also start and stop 
the table, thereby dispensing with op- 
eration of table knob. 

Another knob control E is provided to 
control wheel slide rapid travel arrange- 


When this knob is turned to the 


right. the slide will come forward. ad- 


ment. 


vancing the grinding wheel toward the 


work. Turning the knob to the left will 
move the wheel slide back away from 
the work. 

The headstock knob control. table 


knob control and wheel slide knob con- 
trol can be individually operated as de- 
sired which is a great convenience, par- 
Dur- 
ing set-up time the selector switch F is 
set to point towards the right to “Knob” 
control position. 

With the selector switch F 


the vertical position, the functions of the 


ticularly for setting-up operations. 


turned to 


knobs described can all be combined to 


be controlled from the table handwheel 
so that as the handwheel G is turned to 
the left the slide 
matically brought forward at a rapid 
rate, the headstock 
automatically started. the flow of coolant 


wheel will be auto 


rotation will be 
will commence and table reciprocation 
will take place. When work is completed 
back to its 
original position will automatically re- 
slide. stop the headstock, 
headstock brake, stop the 
table travel and stop the flow of coolant 
on the work. 


rotation of this handwheel 


turn wheel 
apply the 


By turning the selector knob to the 
extreme left, the wheel slide rapid travel 
movement may be excluded from the 
semi-automatic cycle which is operative 
from the cross feed handwheel. 

Versatility of control is a labor-saving 
feature which permits sustained high 
level of production from machine and 
operator with a minimum of opera 
fatigue and work spoilage. 

Of the that 


design of future machines. 


many tactors enter int 


the elimina 


tion of operational hazards, the redu 


tion of operator fatigue and eliminat 
of tedious manual operations will be 


outstanding importance inasmuch as 


they play a prominent part in operat ng 


efhciency and the reduction of cost 
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Properties and Workability 
Of 75S Aluminum Alloy 


M. RASKIN 


Assistant Chief Process Engineer, Northrop Aircraft, Inc. 


Discussion of the heat-treatments and forming limitations of high-strength 75S alumi- 


num alloy as compared to the 24S alloy, and methods by which difficulties are overcome. 


OMMERCIAL production of the 
now vitally important high 
strength aluminum alloy 75S 
was awaited impatiently by manufac- 
turers. The urgency to use this highest 
strength aluminum alloy as soon as 
possible was such that its fabrication 
qualities and peculiarities were inten- 
sively investigated even before the alloy 
commercially obtainable. Since 
only physical properties and corrosion 
resistance were known, such important 
questions as the following had to be 
answered: 
|. Is the strength of the material 
consistent? If not, can controls be estab- 
lished to out undesirable ma- 
terial? 
2. How important is heat-treatment 
f this alloy? What procedures are re- 


Wds 


weed 


iired to control temperature, quench 
methods, and the extent of warpage? 
What are the difficulties in reworking, 
reheating and annealing? 

}. What are its general forming char- 
acteristics: bend radius allowances, 
tretching and shrinking, performance 
hydraulic press and drop hammer, in 
ading, joggling and plannishing? 

}. Will there be problems in dimpling 


me 


and riveting. and how can they be 
solved? 
>. Will conventional spot welding 


and fusion welding be practical in 
production? It not, can satisfactory 
elding procedures be developed? 


Neither the shop nor the engineer 


a 
=> 


ld afford to discover after many de- 
s had been released that the mate- 
was too difficult to handle or that 
ould fail in service. 

esults of hundreds of tensile tests 
proved that 75ST is unquestionably the 
strongest Alcoa aluminum alloy yet de- 


f 


it 


ved. as indicated graphically in 
|. Several test specimens were 
| to have tensile properties ex- 


ng the minimum values of normal- 

we 4130) steel. Minimum specifica- 
-trength requirements are now <al- 
exceeded although the first ma- 

received. known as XA75ST, in 

ga ip to 0.040 in.. did not have the 
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High Strength Aluminum Alloy Alclad Sheet (Minimum Specification Values) 





Fig. 1—Minimum specification values of high strength aluminum alloy Alclad 


sheet. 


required strength and lacked consis- 
tency. Faulty material was prevented 
from reaching the production line by 
establishment of careful control, using 
selective Rockwell charts and labora- 
tory tests to check properties. 


Heat-Treatment 


Consistent properties are obtained by 
two heat-treating operations, a solution 
and an aging treatment. The former 
is the same as that employed on 24ST. 
The latter consists in soaking at 250 
deg. F. for 24 hr. If maximum physical 
properties are desired, the aging treat- 
ment must begin within two hours after 
the solution heat-treatment or two days 
must elapse before the aging treatment 
begins. The long aging heat-treatment 
and the time interval between heat- 
treatments be eliminated in the 
near future by substituting a progres- 
sive aging treatment consisting of heat- 


may 


Some values exceeded minimum values for normalized 4130 steel. 


ing 75SW for 4 hr. at 212 
deg. F., then raising the temperature to 
315 deg. F. for 8 hours. 

Since the cladding does not have the 
same tendency to dissolve into the par- 
ent metal of 75S as into 24S, 75S can 


material 


safely be soaked longer and reheated 
often. The heat-treat- 
ment has a tendency to discolor 75S 
clad material. The objections to the 
discoloration are the tendency to con- 
fuse it with diffusion of the cladding 
and unsatisfactory finish appearance. 
The 75S material remains soft at room 
temperature for about 40 min. after the 
solution 


more solution 


heat-treatment quenching, or 
indefinitely if maintained at 0 deg. F. 
This tem- 
porary state of softness has become gen- 
erally 


or at lower temperatures. 


known as the “as quenched” 
condition. 
On the 


be rapidly 


unfavorable side 75S must 


water. Air 
quenching 


quenched in 


quenching or “delayed” 
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cladding and are only a few ten-thou 
sandths of an inch deep cause failure 
when they are parallel to the bend 
The necessity for burring and polis} 
ing of edges was found to be mor 
critical with other aluminum alloys 
These facts on notch sensitivity hav 
made the shop “notch cautious” an 
have prevented scrapping many parts 
As a result of formability tests o 
75S in the SO, AQ (as quenched), an 
SW conditions, many parts have bee 
formed satisfactorily, starting with 
temper based upon the extent of forma 
bility required. Forming tests for SW 
material indicate new _ possibilitie 
The material becomes fairly stable ji 
the SW condition approximately on 
week after receiving the solution heat 





treat quench. The increase in yield 
strength of 75SW after one week ranges 
from 100 to 300 |b. per sq. in. per 
week if a temperature of approximate], 
70 deg. F. is maintained. At this rat 
the material will increase in yield 


Fig. 2—Typical failure in bending 75ST Alclad. Specimen is 0.091 in. thick. 


strength approximately 6,000 Ib. per 
sq. in. in one year. Yield strength of 
75SW will thus be considerably below 
the minimum for the 75ST conditior 
and be accordingly more ductile. This 
gradual change in yield strength makes 
springback difficult to predict. but ger 
eral ductility is still superior to 75ST. 
Parts formed in the SW condition d 
not require rapid working and can be 
brought to the ST condition by means 
of the low temperature non-warping 
aging treatment. 

Hot forming. up to 325 deg. F. fo 
a limited time. is also being employ: 
successfully in production. especially 
in “forming emergencies.” without 1 
ducing strength of the materizl. Hot 


forming of 75ST proved to be very 





successful wheneve1 heating equipment 


Fig. 3—Door stiffener of 75SO Alclad sheared and formed on a drop hammer. ould be adapted to the particular part 








drastically lowers physical properties. 
Although heat-treat warpage is no 


ereater than in 24S, 75S hardens much 


























more rapidly at room temperature aftet 





the “as quenched” condition is passed. 








This means that check and straighten 





ing operations must be done without 





delay after completing heat-treatment. 





Forming Properties 





Forming properties of 75ST are much 





inferior to those of 24ST. as might have 





been predicted from its high vield 








strength and small plastic range. The 





high degree of springback and low 








ductility prevents the use of standard 








forming practices and tooling. which 








were used for making the bend shown 








in Fig. 2. Compression forming or 








shrinking properties are especially poor. 






Scratches that merely penetrate the Fig. 4—Tvpical hydraulic press formed parts. 
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The basic problem in hot forming is to 
omplete the forming operation before 
he part loses too much heat. To ac- 
‘omplish this, Northrop employs re- 
sistance heating, heated dies, portable 
ind stationary ovens. 

Although greater pressures are re- 
juired, good results have been ob- 
tained with 75S in the SO and AQ 
onditions in hydraulic press and drop 
1ammer forming. Parts in Figs. 3 and 
| were formed in this way. 


Dimples for Rivet Heads 


The forming of dimples for rivet 
leads was a major production problem. 
Unlike general forming, in which the 
radius or condition of hardness can 
vary, a dimple must conform to the 
shape of rivet heads and be formed in 
the ST condition. Both radial and cir- 


cumferential edge cracks, shown in 
Fig. 5, are difficult to avoid. Dimple 


failures are often invisible on the sur- 
face even after etching and magnify- 
ng. Insidious cracks that cause shear 
failures occur inside the dimple wall, 
is shown in Fig. 6. Although the prob- 
lem seemed insurmountable, satisfactory 
limples are now being made in pro- 
luction by a new method, which was 
developed especially for this material. 

In the new method of dimpling 75ST 
1 pneumatic compression riveting ma- 
hine with an electronic timer, 18 kva. 
lc. welding transformer, and special 


tool holders are used. The dimpling is 
done hot by means of electric resis- 
tance. This machine can dimple 75ST 
in rivet and screw sizes from #2 to vs 
in. and in gages up to 0.102 in. Excep- 
tionally flush surfaces are produced and 
dimples are sound, free of cracks, and 
stronger than cold dimples. 

Parts that cannot be brought to the 
hot dimple machine are dimpled cold. 
The cold dimple has a generous radius 
and is so dimensioned as to prevent 
cracking and internal strains, as well 
as to nest with the hot dimple when the 
two are lapped. 

The helium shielded are can be used 
in welding 75ST but the resultant weld 
has poor corrosion resistance and tends 
to be brittle after reheat-treatment. 
However, the tensile strength of the 
reheat-treated weld approaches that of 
the parent material. 
satisfactory. Design 


Spot welds are 
limitations and 
welding practices for 75ST aluminum 
alloy are similar to those used in spot 
welding 24ST Alclad. 

Thousands of miscellaneous 75S parts 
and assemblies have been made _ for 
Northrop’s XB35 airplane with no 
greater scrap loss than with similar 
parts made of 24ST aluminum. As a 
result of Northrop’s early experience 
and success in applying the material. 
the Crenshaw plant has been visited 
by hundreds of engineers and produc- 
tion men. seeking information on the 
fabrication of 75S aluminum alloys. 


Fig. 5—Etched 75ST Alclad dimpled sheet showing radial and circum- 
ferential edge cracks in dimples made with modified standard tools. 
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External wall dimple crack produced by 
standard 24ST dimple tool in 0.051-in. 
75ST Alclad 





75ST Alclad 





Area of photographs 


Fig. 6—External and internal wall 
dimple cracks produced by standard 
24ST dimple tool, and satisfactory 
structure produced in a coined dimple. 
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Strength of Spot Welds 


In 75S Aluminum Alloy 


POT welding tests by Consolidated Vultee Air- 
craft Corporation on 75S aluminum alloy after 
both solution heat-treatment, the “W” condi- 

tion, and after complete heat-treatment, the “T” condi- 
tion, show that satisfactory welds with consistent 
strength can be made without establishing optimum 
welding machine settings for different gages of ma- 
terial. Shear strengths are higher than the minimum 
required for clad 24ST aluminum, as shown graphically 
in Fig. 1. Tables | and II show the consistency of 
ten shear values and the welder settings used. Tables 
II11 and IV give comparable data for R30] aluminum 
in the “W” and “T” conditions. 

Tests consisted in spot welding 10 specimens each 
of three thicknesses of 75S aluminum alloy sheet in 
the two heat-treated conditions; 60 welds in all. Forty 
spot welds were made in the R301 material. Specimens 
were 1 x 4 in. pieces, lapped approximately 1] in. and 
held together by a single spot. Tips of welding elec- 
trodes were cleaned every five spots, which may have 
been more frequent than necessary. No spitting or 
cracking occurred during welding. 











Table I—Characteristics of Spot Welds 
In XB75ST Clad Aluminum 
(10 welds in each gage) 














(sage Shear in Ib. Consistency, percent 
in. Max. Average Min. Max. Variation 

0.072 1,325 1,203 1,050 12.70 

0.081 1,650 1,474 1,400 11.90 

0.091 1,800 1,631 1,420 12.90 

WELDER SETTINGS 

: Squeeze Number _ 

Gage Tip Pressure Time of Slug Dia. 
in. Ib.persq.in. see. Capacitor Voltage in. 

0.072 1,850 0.4 31 2,200 9/32 
0.081 1,880 0.4 31 2,550 19/64 
0.091 2,360 0.4 44 2,550 21/64 





Table 11—Characteristics of Spot Welds 
In XB75SW Clad Aluminum 


(Spot weld in XB75SW condition, then aged 24 hr. at 250 deg. 


F; 10 welds in each gage) 
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Gage Shear in lb. Consistency, percent 
in. Max. Average Min. Max. Variation 
0.072 1,560 1,447 1,350 7.80 
0,08] 1,620 1,510 1,350 10.60 
0.091 2,295 1,977 1,800 16.10 
WELDER SETTINGS 
Squeeze Number 
Gage Tip Pressure Time of Slug Dia. 
in. Ib.persq.in. seé. Capacitor Voltage in. 
0.072 1,720 0.4 31 2,200 9/32 
0.081 1,660 0.4 31 2,500 19/64 
0.091 2.230 0.4 44 2,550 21/64 
Table If1—Characteristies of Spot Welds 
In R-301 T Aluminum 
(10 welds in each gage) 
Gage Shear in Ib. Consistency, percent 
in. ___Max. Average Min. Max. Variation 
0.032 400 370.5 330 10.80 
0.081 1,355 > 1,286 1,215 5.52 
Wetper Setrrines ee 
. Squeeze Number 
Gage Tip Pressure Time of Slug Dia. 
in lb persq.in. -ec, Capacitor Voltage in. 
0.032 700 0.3 5 2,100 5/32 
0.081 2,030 0.4 31 2,400 19/64 








Table IV —Characteristics of Spot Welds 
In R-301 W Aluminum 


(Spot weld in R-301 W condition, then aged 6 hr. at 360 deg. F.; 


10 welds in each gage) 




















Fig. 1—Curves indicate that shear strengths of spot , 


welds in 75S aluminum are higher than the minimum 
required for clad 24ST aluminum. 


Gage Shear in Ib. Consistency, percent 
in. Max. Average Min. Max. Variation 
0.032 420 379.5 355 10.70 
0.081 1,455 1,330 1,250 9.40 
WeLper SETTINGS 
Squeeze Number 
Gage Tip Pressure Time of Slug Dia. 
in. lb.persq.in. sec. Capacitor Voltage in. 
0.032 650 0.3 5 2,100 5/32 
0.081 1,800 0.4 31 2,400 19/64 
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Design of Hydraulic Systems 
Vil—Power Systems 


Analysis of basic power systems and their characteristics 


HOWARD FIELD, JR. 


Consultant 


when used for 


intermittent and continuously loaded hydraulic systems. The author discusses 


unloader, full-pressure, variable-volume and open-center power systems and 


indicates the problems involved in a few simple combinations of these systems. 


YDRAULIC systems should be 

adapted to the specific condi- 

tions of the problem under 
consideration. Although the designer 
must always consider the system as a 
single unit, any hydraulic system can be 
divided into two parts—the power sys- 
tem and the distribution system—for 
convenience of discussion. 

The simplest power system consists 
of a hand-operated pump, a reservoir 
for fluid, and a means to prevent the de- 
velopment of extreme high pressures. 
Excessive pressures can be prevented by 
so proportioning the pump and handle 
that a man is incapable of exceeding 
safe pressures or by installing a pres- 
sure-relief valve. 

\ power-actuated pump _ becomes 
necessary when the power required is 
greater than a man is capable of sup- 
plying or it is inconvenient for a man 
to operate the pump. When the maxi- 
mum power required is low, say 1/10 to 
1/5 horsepower, and the cost to obtain 
this power is low it may be satisfactory 
to use a simple relief valve to limit the 


maximum pressure in the system. This 
is seldom economical in any system 
where power is developed continuously 
and used intermittently since it is thrown 
away as heat. A pump has shorter life 
when operating at full pressure than at 
low pressure. 

In some hydraulic systems it is pos- 
sible to drive the pump by an electric 
motor which is turned on when hydrau- 
lic actuation is needed and turned off 
when the operation is completed. Ex- 
perience has shown that few operators 
will turn the motor off, especially when 
they expect to use it again in a few 
minutes. This can be overcome by the 
use of an automatic pressure switch ar- 
rangement as shown in Fig. 1. The pres- 
sure switch is set to turn off at a pres- 
sure slightly higher than that required 
for operation of the hydraulic function 
and the relief valve is set to a higher 
pressure. The relief valve is purely a 
safety device to prevent damage if the 
switch should fail to operate. 

This scheme requires the “kick-out” 
pressure to be excessive for operations 


which are subject to external accelera- 
tions as, for example, aircraft landing 
gear retraction. The external accelera- 
tion causes a transient increase in the 
pressure at the operating cylinder which 
is transmitted back, thus opening the 
pressure switch. This power system is 
obviously ill-suited to the operation of 
devices which require a continuous sup- 
ply of fluid under pressure. 

A variant of this scheme is to use a 
continuously operating pump and to 
return the output at low pressure to the 
reservoir when hydraulic 
have been completed. A by-pass valve, 


operations 


Fig. 2, is manually closed when pres- 
sure is desired. When the pressure 


builds up to greater than normal in- 
tensity the valve opens automatically. 
This variant has no advantage over the 
earlier version that the pump 
can be directly connected to some large 
prime mover which is required to run 
continuously. 

There 


which 


except 


are hydraulic 


infrequently 


many systems 
operated al- 


though the pumps run continuously. If 


are 


Fig. 1—Automatic switch arrangement used when intermittent operation is required. 


Fig. 2—Pressure opened by-pass valve returns the continuously operating pump’s 


output to the 


reservoir, at 


low pressure, 


when operations 


are completed. 
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Fig. 3—Manually operated time-delay automatically opens, 
to by-pass pump output, after a preset time interval. 
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Fig. 4—Conventional unloader system in which the pump runs free when 


pressure in the distribution system reaches a predetermined pressure. 
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Fig. 5—Cushioned unloader system requires a resir'ctor check 


valve and a separate control line to the unloader valve. 










longer than the operating time of the by a spring. The action is delayed by 
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the period of operation is short, say two hydraulic function and a relief valve 
minutes maximum, a good method of re- = must be included to prevent excessive 
lieving the pressure is to install a by- — pressures. 

pass valve which automatically opens The time delay by-pass valve, Fig. 3. 
a definite time after having been man- consists of a balanced shut-off valve 
ually closed. The dwell must be slightly — which is urged toward the open position 


trapping fluid behind a piston and let- 
ting it escape slowly through an orifice. 
It is advantageous to arrange a metering 
pin in the orifice so that the motion is 
slow for the first part of the opening 
stroke but becomes rapid as the valve 
opens. This gives a valve which is posi- 
tive in action and serves to keep the 
small orifice clear of dirt. The retard- 
ing chamber is filled from the return 
line through a check valve whenever the 
by-pass valve plunger is moved to the 
closed position. Time adjustments can 
be made by changing the metering pin. 
the spring force, and a variable stop 
which limits the distance the plunger 
can be depressed. 

None of the foregoing power systems 
is suitable for an installation having a 
continuous or large but infrequent de- 
mand. It is usually more economical in 
the latter case to use a small pump 
working continuously and store power 
in an accumulator, than to use a pump 
of sufficient capacity to satisfy the de- 
mand. Other considerations such as 
space, weight or safety in case of dam- 
age, may force the choice of the less 
economical large pump under some cir- 
cumstances. Another factor militating 
against these power systems is the ne- 
cessity for the operator to do two 
things; turn the proper selector valve to 
the desired position, and turn on the 
power. For “pressure kick-out” systems 
it is necessary to position the selector 
valve before turning on the power. 

A fully automatic power system re- 
duces the operator’s duty to the simple 
turning of a selector valve. The earliest 
and the most universally used automatic 
system is one form of the full pressure 
type which is known as the “unloader” 
svstem. The unloader system is basic- 
ally one in which the pump runs free, 
unloaded, whenever the pressure at the 
distribution system is above a predeter- 
mined minimum. The conventional un- 
loader system is diagrammed in Fig. 4. 
When the by-pass or unloader valve is 
closed the pump supplies fluid pressure 
to the distribution system and the ac- 
cumulator. When the valve is open the 
pump output is short circuited at low 
pressure to the reservoir. The relief 
valve is purely a safety device to prevent 
the development of excessive pressure 
should the unloader valve fail to fune- 
tion with sufficient rapidity. 

The unloader system, shown in Fig. 4. 
has the unloader valve in the closed 
position. Pressure fluid from the pump 
enters at port l but is prevented from 
escaping to port 2 and the reservoir by 
ball B which is seated in the internal 
port A. Pressure fluid from the distribu 
tion system and accumulator enters por 
3 and tends to force the piston P down 
ward thus lifting ball B from its seat 
This tendency is resisted by the heav 
ENGINEERING 
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<)ring S plus the force on the ball B re- 
silting from the pressure on its lower 
side. Since the area of the piston is 
rger than that of the ball increasing 
the pressures in ports ] and 3 will even- 
tually result in lifting the ball a small 
stance off its seat A. This causes a 
drop in pressure in port 1 because some 
fluid can easily escape through port 2. 
The sudden reduction in the upward 
orce on the ball B unbalances the pis- 
ton and the resulting downward force 
and movement of the piston complete 
the opening of the ball valve. The 
check valve V prevents backflow from 
the distribution system to the power 
system. As pressure in the distribu- 
tion system gradually falls, the piston P, 
under the action of the spring S, grad- 
ually rises, 


When the ball B approaches its seat a 
pressure drop resulting from the fluid 
flow occurs. This causes an upward 
force on the ball B suddenly closing 
port A at a pressure which will be 
lower than that at which it opens. This 
difference is known as “range” and can 
be varied in amount by change of the 
relative diameters of the piston P and 
the port A. 

The type of unloader system in Fig. 
| has two principal disadvantages. 
When the pump has larger capacity 
than is required for some function the 
unloader can open and close rapidly 
while that function is being performed. 
When the pump is just large enough 
and the accumulator is a little too small 
completion of the operation may be de- 
layed because the pump must furnish 
fluid for both the operation and recharg- 
ing the accumulator, This is particu- 
arly true if the operation starts at low 
pressure but ends at high pressure. 

\ variant of the former system known 
is the “cushioned unloader” system is 
shown, together with a different type 
of unloader valve, in Fig. 5. The basic 
difference between the circuits of Fig. 4 


and Fig. 5 is the provision in the latter 
of a restrictor check valve R and a 
separate control line to the unloader 
valve. The restrictor check valve per- 
mits rapid discharge of the accumu- 
lator to the distribution system but al- 
lows only slow recharging by the pump. 
This prevents rapid opening of the un- 
loader and assures that the major por- 
tion of the pump discharge is available 
to perform the operation in progress. 
Any fluid pumped in excess of the total 
requirement of the operation plus the 
accumulator recharging is by-passed 
through the relief valve. The particular 
unloader valve shown is pilot operated 
although any unloader valve having a 
separate control port can be used. 

A further variant of the unloader sys- 
tem, but one which can only be used 
with pumps designed to withstand oper- 
ation with their intake passages closed. 
is illustrated in Fig. 6. This type of 
unloader valve is suddenly operated, as 
the valves previously discussed, by the 
pressure in the distribution system. 
Unlike the previous valves it closes 
when cut-out pressure is reached and 
thus stops the flow of fluid into the 
pump inlet. Naturally the pump re- 
quires only enough power to overcome 
friction when it is 
pumping fluid. 

Another type of full pressure power 
system is known 


rotating without 


as the “variable-vol- 
ume” system. In diagrammatic form it 
is somewhat less complicated than un- 
loader systems but the pump is gener- 
ally more complicated. The pump used 
with this system must be of a type whose 
discharge volume at constant speed can 
The 
usual form of the variable-volume sys- 
tem is shown in Fig. 7. In this form the 
pump is of the variable-stroke type and 
is urged toward zero stroke position by 
a hydraulic cylinder connected to the 
pump discharge line. It is urged toward 
full stroke position by a spring which is 


be varied from zero to maximum. 


arranged to give the desired characteris- 
tic to the pressure-volume relation. In 
some systems it might be desirable to 
have the volume change inversely as the 
pressure while in others it might be bet- 
ter to hold the volume constant until a 
high pressure is reached and then rap- 
idly approach zero as the pressure fur- 
ther increases. The second character- 
istic can be accomplished by preloading 
the spring. 

\ variation of this 
uses a variable stroke pump arranged 


type of system 
so that the bearing reaction caused by 
eccentricity is balanced by a spring. 
At any one stroke, eccentricity, the re- 
action is directly proportional to the 
pressure so that this variation gives a 
means of eliminating the hydraulic 
stroke control cylinder. Unfortunately. 
the gain from this elimination is off- 
set by the additional complication in 
the pump structure. 

Another variation in the variable- 
volume power system is similar to the 
unloader system in Fig. 6. If the un- 
loader valve of that system is replaced 
by a valve which closes slowly and 
limits the amount of fluid reaching the 
pump intake in proper relation to the 
pump discharge pressure the result is 
a variable-volume power system with a 
fixed stroke pump. It should be pointed 
out again that the pump must be de- 
signed to run_ partially 
trouble may ensue. 


starved, or 


All of the foregoing power systems 
are particularly adapted for supplying 
fluid under pressure to operations which 
do not have time limitations. 


A flow-control valve is used in conjunc- 


close 


tion with these power systems when the 
rate of operation of some function is 
roughly limited by time or by approxi- 
mate relation with other functions in 
the whole installation. When exact 
control of the rate of operation is nec- 
essary flow-control valves are generally 


not suitable. Under these conditions it 
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Fig. 6—Unloader system using an unloader valve placed in the pump inlet. Fig. 7—Variable Volume 


system requires a pump 
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can be changed during constant speed operation. 


487 























Return /ine 








Reservoir 

















Reservorr-- 
Accurnu/ator 
Purp 
Pump C) 
To subsystem 
requiring pressure 
Unloader 
va/ve , Check valve ! 
7 





Check va/ve 





FIG. 8 


plo open center selector valves 








> 
£ mp 


{ Check valve 


, Pressure line | 





FIG. 9 





Fig. 8—Open-center system in which the unloader valve is aperated by some subsystem. 


Fig. 9—Arrange- 


ment of two pumps to supply normal hydraulic services where one pump can be used to handle reduced output. 


is advisable to use a variable stroke 
pump the maximum stroke of which can 
be closely controlled. It is often con- 
venient to superimpose the close con- 
trol of stroke upon a variable-volume: 
system as in Fig. 7. Then, if the closely 
regulated operations are carried out at 
pressures well below the working pres- 
sure of the pump at reduced volume, 
a satisfactory system results. Fine-feed 
systems on machine tools can be made 
in this manner. 

Another general type of power system 
is the This 
power system is affected to an extreme 
degree by the distribution system. How- 


<a 9 
open-center system. 


ever, it is quite common to superimpose 
some features of other power systems 
upon it. In brief, it consists of a system 
in which from the 


flow is continuous 


pump, through lines, through open 
valves, and back to the reservoir at 
full volume but low pressure. When 


from the 
neutral position this free flow circuit is 


a selector valve is moved 
interrupted and pressure is built up. 
Obviously this type of power circuit is 
not suitable when there is a continu- 
ous need for power or when power! must 
be stored for instant use in some sub- 
This condition can be realized 


unloader system is 


system. 


used in 
nection with the open-center system. 


if an con- 
In this case the subsystem is arranged 
from the 
portion of the power 


to operate solely 


unloader 

Fig. 8 
shows an arrangement used to secure the 
desired result. When power is not being 
used in any portion of the system the 
flow of fluid is from the reservoir to the 
pump, through the open unloader valve. 
through the open center selector valves 
and back to the reservoir. When the 
pressure in the accumulator falls below 
some predetermined intensity the un- 
loader valve closes, thus pressure builds 
up and recharges the accumulator. The 
accumulator is also charged when any 
selector valve is turned from the neutral 


system, 
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position. 
is that 


\ disadvantage of the system 
whenever the unloader valve 
closes the entire pump output is diverted 
to recharging the accumulator and all 
other parts of the distribution system 
are inoperative. 

If recharging the accumulator is of 
less importance than some other func- 
tions, it is possible to install the un- 
loader from the 
selector valves controlling the more im- 
This 
vantage if ordinary open center selec- 
back 


pressure caused by closing of the un- 


valve downstream 


portant functions. has no ad- 


tor valves are used because the 
loader would prevent the operation con- 
trolled by 


be overcome by 


the selector valve. This can 
using so-called “Five 
Port” selector valves, which will be dis- 
cussed in another article. 

The 


been simple in form. 


power systems discussed have 
The combination 
of the unloader and open-center systems 
is the first complica- 


tions which can occur when an attempt 


step toward the 
is made to force a single pump to sup- 
ply fluid for 
ing totally 


two o1 


different characteristics. 


more systems hav- 


This is a problem which usually can 
be solved in a satisfactory manner by 
the simple expedient of avoiding it. For 
example, in the case of the superim- 
posed systems a better solution might 
have been obtained by using an entirely 
separate electrically 
charge the 


driven pump to 
accumulator. The pump 
could have been turned on and off by 
a simple pressure operated switch and 
neither system would have been handi- 
capped by the presence of the. other. 
The other way to avoid the dilemma 
is to set up the power system to best 
suit the characteristics of the most im 
portant or largest service and then de- 


sign the less important services to 
match the established characteristics. 


It is only in cases where the problem 
cannot be avoided economically that ad 
ditional complications are justified. 
Another set of design problems arise 
reliability, size of 


when because of 


available units, irreconcilability of 
characteristics, 01 required flexibility ol 
operation, more than one pump is ad- 
visable. It must first be decided 


the pumps are to work together, then 


how 
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Fig. 10—Arrangement of two pumps when operation has a 


critical service which must 






always be kept in operation. 
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Fig. 11—Pump arrangement used in hydraulic press operation for rapid 
low pressure closure and to apply high load slowly at high pressure. 


some questions must be answered before 
intelligent choice of pumps and their 
made: Are 


connections can be avail- 


ible units too small so two or more 


will always have to work together? Are 
the characteristics of the operations 
such that large volumes are required 
part of the time and exactly controlled 
small volumes the remainder of the 
time? Does the large volume require 
is high pressure as the small volume? 
Is it necessary 
tinue even when others are not used? 
\lust that service continue even 


for one service to con- 


when 
major breakdowns occur ¢ 
[f we have a machine which normally 
operates at full production but must 
operate economically for long periods 
it reduced ‘output it may be well to use 
two pumps to supply the hydraulic 
services for normal conditions and turn 
ff one pump when the machine is at 
duced output. This is one of the 
simpler problems and is solved as shown 
Fig. 9. The pumps are in parallel 
mnection and either or both can be 
erated. The check 


mp output lines 


valves in the 
prevent backflow 
rough any pump which is not run- 
ng. If one pump is larger than the 
other, three steps of output are avail- 
ible: (1) The output of the smaller 
np alone. (2) The output of the 
zer pump alone. (3) The combined 
If a standby 
np is required to take care of emer- 
geney conditions it could be connected 
e same manner. 
is often advisable to connect two 


put of the two pumps. 


pumps, as in Fig. 10, when a machine 
hich one operation must continue 
though other operations are shut 

Here, by proper positioning of 
pump selector valve, either pump 
yperate the critical service while 
ther operates all other services. 
re of the pump drive or the pump, 
1 operates the criitcal service, re- 
qui:s only that the selector valve be 


the 
Fa 


w! 
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reversed and the other pump will then 
take over the critical duty although 
other services will cease. 

In hydraulic presses it is convenient 
to close the press rapidly and then 
apply the high loads slowly. It is usual 
to use two pumps both driven by the 
same motor which should not be larger 
than necessary. The power system in 
this case may be arranged as in Fig. 
ll. Both pumps discharge to the 
press at low pressure while the press 
is closing. 
tered the large-volume low-pressure 
pump is unloaded to the reservoir and 
the small high-pressure pump continues 
to operate the press. When the relief 
valve setting is reached the output of 
the small pump returns to the reservoir. 
It is customary to so valve the press that 
after holding at pressure for some defi- 
nite period the press is automatically 
opened. 


When resistance is encoun- 


The use of two pumps in this 
manner makes it possible to use a small 
motor because the horsepower involved, 
under the two conditions of large vol- 
ume low and small-volume 
high-pressure. can be nearly constant 


pressure 


value. 
The design of the power system not 


and at a minimum operating 
only involves decisions as to the num- 
ber and types of pumps, the type of 
circuit and valves but also as to the 
locations of the pumps, valves, reservoir 
and the sizes of lines used to connect 
them. It is well to compute sizes for the 
pressure lines with the thought in mind 
of using the size which will prove more 
economical. This involves the study of 
amortized costs of larger lines as com- 
pared to the power costs for forcing 
fluid through smaller but cheaper lines. 
Another factor which adds to the cost 
of using small lines is the fact that 
pump life and valve life are reduced 
when operated at higher pressures. 
The inlet must 
studied from the cost standpoint. 


also be 
The 


most common mistake made by the de- 


pump lines 


signers of power systems is to make the 
pump inlet lines too small in diameter. 
It is well to remember that the total 
head loss available to force fluid from 
the reservoir into the pump is usually 
small. Unless the line is large partial 
starving of the pump will occur, par- 
ticularly when 
is desired. 


full volume discharge 
It is usually possible to 
make the pump inlet line short, and a 
large diameter inlet is an inexpensive 
assurance of satisfactory operation. 

It is impossible to discuss all of the 
various combinations of pumps and 
valves which can be used to build up a 
power system, and in fact, a list of such 
combinations would be obsolete within 
a few days. Every new machine, every 
new hydraulic unit. and every occur- 
rence of trouble serves to change con- 
ditions and our thinking about them. 
Under these circumstances it was ad- 
visable to discuss the basic power sys- 
tems, to show a few simple combination 
systems, and leave the thought that the 
systems can be modified, superimposed, 
or combined, to give almost any desired 
characteristics. 





Fluorescent Dye Detects Quality of Finishes 


ARMY 
dye to detect the quality of the “tropic- 
alization,” or protective finishing, of its 
equipment. Requirements for protection 
of signal equipment in the Pacific are 
considerably more strict than they were 
in Europe. The final protective coat, a 
transparent lacquer through which in- 


SIGNAL Corps uses an invisible 


structions on the equipment can be read, 
was hard to inspect for thoroughness 
and evenness of application. Thus the 
invisible, or fluorescent dye, is mixed 
with the lacquer before application. In- 


spection is then performed under a spe- 
cial lamp which emits strong ultra-violet 
rays and has a deep purple filter. The 
lamp picks up the ultra-violet dye in 
the lacquer and shows how well it has 
been applied. 

In overseas theaters where the lamp 
is not available, inspectors try to write 
on the lacquered finish. They look for 
trouble when they can see anything they 
have written, for a proper finish makes 
writing impossible. Use of ultraviolet 
lamp is preferable, wherever possible. 


A89 








STANDARDS * READER LETTERS * MEETINGS 
eee ee 


Cooperative Wind Tunnel Completed 


At California Institute of Technology 


CREATED through the joint efforts of four 
aircraft companies, the Southern Cali- 
fornia Cooperative Wind Tunnel was re- 
cently dedicated at the California Insti- 
tute of Technology. The cost of the 
tunnel was $2,500,000, of which Consoli- 
dated Vultee Aircraft and Douglas Air- 
craft contributed one-third each and 
Lockheed Aircraft and North American 
Aviation contributed one-sixth each. The 
tunnel, which embodies several new de- 
sign features, is owned by the cooperat- 
ing companies and is operated by the 
California Institute of Technology. 
The wind tunnel is a variable pres- 
sure, variable density, high speed tunnel 
with a working section having cross-sec- 
tional dimensions of 84% by 12 feet. 
Pressure can be varied between 14 and 
With 12.000 hp. avail- 
able to produce the airflow. velocities 
up to 700 m.p.h. with the tunnel evacu- 
ated, and scales equivalent to that of a 


4 atmospheres. 


10 to 45 foot span model with the tunnel 
at high pressure, can be attained. In 
order that the flow over the model be 
uniform and non-fluctuating, the air is 
forced through a rapid contraction just 
upstream of the working section The di- 
ameter ahead of the contraction is 314% 
feet narrowing rapidly to the 84% by 12 
foot throat at the working section. 


Decompression Sphere 


not found in other wind 
steel 


rounds the working section, and permits 


\ feature 
tunnels is a sphere which sur- 
operating personnel to enter the section 
without loss of pressure or vacuum in 
the remaining 90 per cent of the tunnel. 
The sphere is 311% feet in diameter, and 
is closed by a massive steel door 18 feet 
in diameter and two gate valves which 
the ahead and 
downstream of the working section itself. 


across airflow circuit 
The gates and main door are raised or 
lowered by means of hydraulic cylin- 
ders. Oil pressure is supplied by a 50 
h.p. the basement. 
These operations are accomplished at a 


pump located in 


490 





great saving of time, as compared with 
other methods of depressurizing the en- 
tire tunnel. 

A nother feature is a 
steel table which carries models into the 


new movable 
sphere on steel rails. Three tables are 
provided, each of which has a different 
type of model support and can be rolled 
into or out of the sphere when the main 
door is opened. The use of the multiple 
model table saves hours or even days. 


Measuring and Recording 


load and moment 
measuring system, used in the Coopera- 


The metrical, or 


tive Wind Tunnel is unique in severai 
First, it is entirely contained 
within the structural shell of the tunnel 
and. 


ways. 


therefore, must operate at 





data is transmitted. 


pres- 


sures both above and below normal at- 
mospheric pressure. Secondly, none of 
the forces or moments arising from the 
air loads on the model are connected to 
the measuring devices through normal 
types of bearings, and thus there are no 
bearing frictions entering the final read- 
ings. Third. all forces and moments are 
separated so that the six components: 
Lift. Drag. Cross-Wind Force, Pitching 
Moment Rolling Moment, and Yawing 
Moment are mad’ -vailable in the form 
ta, without the ne- 
cessity of additional computations. 


of direct reading « 


This system, which weighs more than 
50,000 pounds, floats on thin films of oil 
and measures forces of the order of a 
fraction of a pound by means of hy- 
draulic capsules and extremely precise 
The indicating dials for these 
gages, as for all other controls, are lo- 


vace 
gages. 


from 
which all tunnel operations are directed. 
The International Business Machines 


cated in a central control room 


Corp. developed a system of translating 


ax 


Master control room of the Southern California Cooperative Wind Tunnel, from 
which all operations of the tunnel are directed and controlled, and to which all 


Forces and movements of the model are indicated on 
the dials at the right, and on light bank panels, center. 
matically recorded on specially designed 1.B.M. machines. 


Readings are auto- 
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Test data is translated into visual records on light bank panels, printed tapes and punched cards by a system designed 
and built by International Business Machines Corp. and donated by them to the California Institute of Technology. 


Working 
Cooperative Wind Tunnel. Operating 
test models in a few minutes without 


Operation formerly requiring approxim 


netrical system dial readings into 


} clectrical impulses, so that the pertinent 
dati is visually exhibited on light bank 
(is) lay panels and simultaneously _re- 


{ on printed tapes and punched 
This equipment was donated’ by 
‘o the California Institute of Tech- 
which in turn incorporated it 
Cooperative Wind Tunnel in- 
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section in the decompression sphere of the Southern California 


personnel can make adjustments on 
decompressing the entire tunnel, an 
ately 8 hours. 
stallation. The data on the punched 
cards are reduced to final form by addi- 
tional machines. 

\ dual fan installation, with each fan 
having sixteen controllable pitch blades, 
solves the problem of circulating the air 
through the tunnel and absorbing the 
full 12.000 hp. available at a given rpm. 
over a range of air densities of 16 to 1. 


The downstream fan can be uncoupled 
and stopped with its blades feathered 
for high pressure operation when the 
iir is dense and relatively few working 
blades are required. Just ahead of each 
fan are adjustable pre-rotation vanes 
which permit the swirl of air to be con- 
trolled by the tunnel operator. All of 
these adjustments are coupled together 
so that the entire system may be oper- 
ated by a set of pushbuttons in the mas- 
ter control room. 

Other features include the tunnel cool- 
ing radiator. and the system for calibrat 
model motors. 


ing 


Bureau of Mines Reports 
Deposit of New Material 


MOUNTAIN LEATHER, a type of asbestos 
with the scientific name of paligorskite 
has been discovered in an Alaskan de 
posit in quantities sufficient to warrant 
commercial applications. It is the sub 
ject of Information Circular 7313 of the 
U. S. Bureau of Mines. 

This report states that the mineral’: 
unusual characteristics would probably 
permit it to be readily converted to 
pulp in conventional paper-mill beaters. 
from which many lightweight, acid-re 
sistant and fireproof products could be 
formed. Wide application of the mate. 
rial in a rough-granulated or processeé 
form for use as an insulating, soune 
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deadening or shock absorbing medium 
would still depend on establishing ex- 
tensive reserves, but specialized applica- 
tions might be considered on the basis 
of present disclosures. 

The mountain leather, after drying at 
a low temperature, is light, rather tough, 
and tears like a piece of heavy card- 
board. Upon the material 
swells up again, becomes soft and can 
be torn easily. It is slimy to the touch, 
and resembles paper pulp. The wet sub- 


wetting, 


stance is weak enough to suggest that it 
might be reduced to a smooth pulp in a 
paper beater. It could then be re-formed 
into paligorskite paper or cardboard. 
After removing the color with hydro- 
chloric acid, such a product would have 
additional applications. 

Paligorskite, like asbestos, is an alu- 
minum-magnesium-silicate. The relative 
proportions are somewhat different; 
paligorskite is 8 percent Mg O, 14 per- 
cent Al, O,, 50 percent Si O., 3 percent 
Fe, O, and 3 percent Ca O, 
and combined water total 18 


while free 
percent. 


Patents for Licensing 
Listed by Patent Office 


\ NEW SERVICE to industry and inventors 
was put in operation on June 1 by the 
United States Patent Office. The pur- 
pose of the service is to bring to the 
attention of interested persons patented 
inventions under which the owners are 
willing to grant licenses. It is hoped 
that such will lead to 
greater employment opportunities in the 


information 


reconversion period, as well as permit 
industry to become acquainted with 
what is being done in various fields. To 
this end, a Register of Patents Available 
for Licensing is being established, and 
will be maintained in the Patent Office. 
This register will be open to public in- 
spection in Washington, D. C. In addi- 
tion, lists of such patents will be pub- 
lished in the Official the 
Patent Office. 


Gazette of 


National Instrument 
Society Formed 


A NATIONAL 
“The America” 
was organized in Pittsburgh on April 
28 at a conference attended by dele- 
gates from 15 measurement and control 
instrument that have been 
growing in different industrial centers 
throughout the country. The purpose of 
the society will be to advance the arts 
and sciences that are connected with the 


SOCIETY to be known as 


Instrument Society of 


societies 
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theory, design, manufacture and use of 
instruments. The society is non-profes- 
sional, and offers membership to any 
person, firm or institution interested in 
the objectives of the society. Pro-tem 


officers were elected as follows: Presi- 
dent—A. F. Sperry, Chicago; Vice 
President—C. F. Kayan, New York; 


Treasurer—C. E. Fry, Pittsburgh; Sec- 
Richard Rimbach, Pittsburgh. 
The office of the secretary is the tem po- 
rary office of the Society, located at 1117 
Wolfendale St.. Pittsburgh 12, Pa. 


retary 


Navy Organizes Office of 
Technical Research 

THE NAVY DEPARTMENT moved recently 
to implement the high regard for sci- 
entific research and development to 
which a number of its ranking officers 
testified this the 
Woodrum Committee on Postwar Mili- 
tary Policy. The activities of this com- 
mittee 


earlier year before 


article on 
EN- 


are discussed in an 
page 433 in this issue of Propuct 
GINEERING. 

Headed by Admiral Harold G. 
Bowen, the Navy has organized an Office 
It will be 


directly responsible to Navy Secretary 


Rear 
of Research and Inventions. 


James Forrestal, and will have respon- 


for Navy research. Into the 
new agency were merged the Naval Re 
search Laboratory, the special devices 
division of the Bureau of Aeronautics 
the Office of Research and Development 
and the Office of Patents and Inventions 
Admiral Bowen headed the latter beforé 
establishment of the new office. Assist 
ant to him will be Capt. Luis deFlorez 
who headed the special devices divisio1 
of the Bureau of Aeronautics. Capt 
de Florez won the Collier Trophy las 
year for his development of devices fo: 
training naval aviators. Adm. 
was Closely associated with the develop 
ment of radar, high-pressure and high 
equip 


sibility 


Bowe1 


temperature steam propulsion 
ment and numerous other developments 


developments. 


Army Completes Largest 
Supersonic Wind Tunnel 


ArMyY ORDNANCE stole a page from the 
Air Forces’ book recently when it com- 
pleted the world’s largest supersoni: 
Aberdeen 
Ground, in Maryland. 

The $2,000,000 project. built to afford 
Ordnance engineers a chance to study 


wind tunnel at Proving 


projectile and bomb flight. paid for it 


self on its first test job. the Army said, 


when it discovered a defect in a new 





Steel Shoes for Tank Tracks 
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British War Office 
To give a better grip on soft muddy ground, the tracks of British tanks we 
widened by adding a steel shoe to each link. With the shoes, the track has an 
additional width of six inches, preventing the tank from bogging down. The photo- 
graph shows a British tankman fitting the shoes to the tracks. 
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RECENTLY ELECTED 
SOCIETY OFFICERS 


Society of the Plastic Industry, 295 
Madison Ave., New York, N. Y. Presi- 
dent—Neil O. Broderson, Rochester But- 
ton Co.; Vice President—George H. 
Clark, Formica Insulation Co.; Secre- 
tary-Treasurer—Warren E. Hill, Prolon 
Plastics Div., Pro-phy-lac-tic Brush Co. 


American Society of Mechanical Engi- 
neers, Metropolitan Section, 29 W. 39th 
St.. New York, N. Y. Executive Com- 
mittee: Chairman—A. Ehbrecht, Gries 
Reproducer Corp.; Secretary—E. Doug- 
las Grimison, Babcock & Wilcox Co.; 
Treasurer—R. W. Flynn, Gulf Oil Corp. 


American Gear Manufacturers Associ- 
ation, Pittsburgh 22, Pa. President— 
Paul W. Christensen, Cincinnati Gear 
Co.: Vice President—Thomas J. Ban- 
nan, Western Gear Works; Treasurer— 
Raymond B. Tripp. Ohio Forge & Ma- 


chine Corp. 


American Society for Metals, New York 
Chapter, 40 Wall St.. New York, N. Y. 


Chairman—George K. Herzog., Electro 


Metallurgical Co.; Vice Chairman— 
Raymond F. Vines, Ford Instrument 


Co.; Treasurer—Henry C. Bostwick, 
Westinghouse Electric Corp.; Secretary 

Hanson S. Lewis. International Nickel 
Co. 


American Institute of Electrical Engi- 
neers, 33 W. 39th St.. New York. N. Y. 
President—W. E. Wickenden, 


School of Applied Science. 


Case 





bomb about ready to go into mass pro- 
duction. The bomb tunnel is designed to 
allow speeds of 1.7 times the speed of 
sound, and the projectile tunnel to pro- 
duce speeds of about 3.000 ft. per sec. 


Safety Color Code 
Proposed by ASA 
THE SAFETY COLOR CODE proposed as a 


national standard by the 
ndards Association 


\merican 
grew out of a 
standard code adopted by the Army 


Service Forces and its Quartermaster 
Corps. Proposed in April. 1944, to meet 
the Army’s need for such a color code. 

system uses five colors—red. green, 

w. white and black—and combina- 
t thereof. Red is used for fire pro- 
teclion equipment and danger and stop 
Signals. Green is the basic safety color. 
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designating first aid 
safety devices. 


equipment and 
Yellow is for caution 
and to denote hazards. Black, white or 
a combination of the two is used for 
housekeeping, sanitation and _ traffic 
markings. with care being taken not to 
conflict with existing signals standard 
in sea and air navigation, and rail trans- 
portation. 
standard 


ASA set up the proposed 
code and will circulate it 
among safety engineers and other inter- 
ested organizations, seeking suggestions 
and comment. 


House Approves Bill 
For Military Research 


THe House Mivitary Arrairs CommMIrt- 
TEE has reported favorably a bill author- 
izing the appropriation of not more than 
$8.000,000 yearly to the National Acad- 
emy of Sciences to finance military re- 
search and development 
dorsed by the Research 
National Security. 

The bill provides that all experiments 
or other projects be carried out pursu- 
ant to contracts or other arrangements 


projects en- 


Board for 
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by the Academy with “individuals, edu- 
cational and scientific institutions, in- 
dustrial organizations and other public 
and private agencies determined by the 
board to be appropopriate.” This pro- 
vision guards against the expenditure of 
funds to provide research facilities op- 
erated by the Research Board or by the 
Academy. In addition, it requires semi- 
annual reports on expenditures to the 
appropriations committees of the House 
and Senate. 

The committee report noted that the 
bill “provides the means for a perma- 
nent program of scientific research in 
the interests of national security.” 

“The problem of a permanent pro- 
gram of scientific research has been con- 
sidered by the select committee on post- 
war military policy, and by the Army 
and Navy, as well as by the committee 
on military affairs in connection with 
the bill herewith reported,” the report 
declared, “and all are agreed that a 
permanent program is essential in the 
interests of national security and that 
the best method of providing for such 
a program is the method prescribed in 


the bill.” 





Abstracts of Technical Papers 





Spot Welding Aluminum 


From “Aircraft Spot Welding At Willow 
Run” by H. A. Mullen and L. Boelter. 
Presented May 1, 1945, Buffalo Section. 
Society of Automotive Engineers. 


Since the B-24 bomber was first made 
at Willow Run 100 


been converted 


have 
from riveting to spot 
This represents 60.000 spot 
welds. which saved 125 man-hours per 


assemblies 
welding. 


airplane. reduced weight, and cut the 
original cost in half. 

\ part of the 
verting to welding was to determine 


procedure in con- 
the most desirable weld patterns, which 
involved tests of 
strength, 


numerous shear 
fatigue 


and metallographic 


corrosion, 
Results 
were correlated with welding and physi- 


strength, 
studies. 


cal tests and surface resistance meas- 
urements. 

Specialized surface preparation was 
found to be essential in maintaining 
consistant quality in spot welding. The 
most cleaning 
First, cleaning by 
means of a solution consisting of 3.33 


satisfactory process is 


done in five steps: 


oz. per gallon of sodium meta-silicate, 


“=. oz. per gallon of borax, and 14 oz. 
per gallon of a wetting agent ( Naccanol 
NR). Temperature is 185 to 210 deg. 
F. Cleaning takes 1 to 5 min. After 
cold parts are 
etched to replace the oxide with another 
oxide that 
surface. The etching bath 
] gal. sulphuric acid (sp. g. 


rinsing in water the 


gives a consistant fusable 
consists of 
1.84), 3.5 
lb. chromic acid, and water to make 
10 gal. of solution. Temperature is 
kept at 175 to 180 deg. F. 
takes 3 to 5 min. 
again in cold running water and dried 


Etching 
The part is rinsed 


quickly by means of hot air. 
Tests of 
that it was 


prepared surfaces showed 
impossible to obtain an 
oxide-free aluminum surface by chemi- 
cal means. Of the nine known oxides 
of aluminum, at least one is conductive 
desirable 
anhydrous oxide surface produced by 


to good spot welding. The 
this process has a more uniform sur- 
face resistance than any other oxide. 
Although amorphous surface oxide re- 
growth starts immediately after me- 
chanical or chemical cleaning, the rate 
is so slow that test pieces were found 


to be weldable 3 to 5 days after treat- 
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ment, assuming no excessively dirty 
atmosphere or handling. The undesir- 
able oxide re-appears 15 min. after 


cleaning with other solutions. 
Experience with 121 late model weld- 
ing machines of various types showed 
that all-around 
machine and each machine is used for 
its best machines are 
slow but produce fine consistent quality 
while others are fast but erratic. 
are but may 
have a high power demand and give 


there is no_ perfect 


purpose. Some 
Some 
excellent mechanically 
panel trouble while others, seemingly 
perfect electrically, have frequent me- 
chanical disturbances. Some machines 
material and 
sheet. 


are good on heavy ga 
‘ 


others best for light ga 


ge 
re 


Electrical Insulation 
Failures 


From “Chemical Contamination — as 
Causes of Electrical Insulation Failures’ 
by C. H. Braithwaite, Jr.. and Graham L 
Moses, Westinghouse Electric Corp. Pre- 
sented March 1945, American Institute 
of Electrical Engineers. 

Certain insulation failures have been 
traced to chemical contamination with 
ionizable materials, particularly certain 
types of hand creams, soldering fluxes. 


and germicides for lubricants. Con- 
taminants may be introduced during 


otherwise insignificant manufacturing 
steps. during repair or while in service. 
They may be of a type that is harm- 


less when dry and at room temperatures, 


but which become conducting when 
humidity is high, particularly when 
hot. The contaminant may cause 
metallic corrosion, which produces 


electrolytes. thus tending to accelerate 
failure. 
Soldering fluxes 


containing = zinc 


chloride or ammonium in any form or 
manner have caused failure either dur- 
ing manufacture or later in service. They 
have been shown to reduce greatly the 
electrical resistance of mica. cotton, and 
materials under 


ashestos insulating 


humid conditions. Rosin in alcohol has 


been found to be relatively safe, since 
electrolytes are deposited. 
Of the the 
cream type having soap bases are most 
They 


at higher humidities and lower insula 


hand creams. vanishing 


troublesome. become conducting 


tion resistance. Permissible 
should be limited to 
thin film of resin or 


types 
those leaving a 


wax on the hands. 


but which are neutral in reaction and 
not detrimental to insulation in normal 
use. Each hand cream should be in 


vestigated, hefore being accepted. 
Germicide contamination sufficient to 
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Interrupter Protects Propellers 
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Chewing off o/ propellers 


control gu 


rudders by fire from the 


the Black Widow is prevented by this fire interrupter. developed by 


and remote 
turret ol 
Northrop Aircraft. Inc. To do this, the armament men first line up the turret guns 
for a dead-ahead position. The fire interrupter boards are then placed in position. 
These are wooden frames which surround the area which the four machine guns 
must cut out. The boards are painted white on the edge farthest from the cutout 
area, while the remainder is painted red. Holes in the boards are for the purpose 
of reducing the weight of the structure. Next. the guns are set to skip these areas 
\ sighting instrument is inserted in the barrel of one of the guns. and the turret is 
swung around until the white edge of the fire interrupter board is visible. When 
none of the red area can be seen through the sight. the worker adjusts a cam rod 
within the turret—so that whenever the turret swings to that position, the cam 
will actuate a switch which causes the gun to cease firing. When the white edgé 
on the other side of the protected area is visible. the turret rides over the cam, the 
cutoff switch snaps back, and the gun resumes firing. 





cause failure resulted from the addition did not deteriorate the varnish, it form 


of as little as 0.4 percent of a phe- a conducting path through cracks in th 
nolic material in lubricant for blocks — film and around the leads. 
used in pressing armature coils. \ casein adhesive used to bond as 


Contaminants are introduced in other bestos insulation to wire caused failures 


ways also. Failures in chemical plants because a change in formulation | 


have resulted from contact with dif- introduced sodium carbonate — and 
ferent materials. Scrappings from the sodium phosphate. which are elect 
windings of a motor used in a mag- lytes. As a result an organic typ 
nesium plant, fer example. contained = synthetic adhesive replaced the casei 


and other hygro- adhesive in manufacture. 


this 


chlor ide 


While 


magnesium 


scopic salts. contaminant Failures have also been traced to hr 
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extinguishing chemicals, particularly 
those produced by mixing sodium car- 
bonate and an inorganic acid. These 
cannot be removed by filtration methods 


from varnish contained in tanks. 


Aircraft Current-Limiting 
Fuse 


From “A Current-Limiting Fuse for 
Aircraft Applications” by A. H. Powell. 
General Electric Company. Released 
for abstracting July 1, 1945 by the Ameri. 
can Institute of Electrical Engineers. 


The increasing number of operations 
being performed electrically in aircraft 
has required the development of accur- 


ate, consistent and correct fuse opera- 
tion. For several years, a current-limit- 
ing fuse, had been available for central 
station and industrial users. This fuse 
consisted of a pure silver wire element 
in an interrupting medium of granular 
quartz. 

The author detail the 
fuse units, fuse supports and electrical 
and vibration tests. Suggestions are 
made as to the correct application of 
these current-limiting fuses in aircraft 
‘nstallations. This type of fuse will de- 


describes in 


pendably interrupt more than 4.000 
amp. at 120 volts. 400-cycles. single 
phase a. c.. or at 120 volts d. c.. with 


an arcing time of less than 14 cycle 
on the a. c. circuit. 





Discussions and Comments From Readers 





SIMPLIFIED FILING SYSTEM 
URGED BY READER 


lo the Editor: 

Most engineers have the good habit of 
hoarding information in the form of 
catalogs, manuals, reports, articles from 
trade journals, and, occasionally, rec- 
ords of past personal accomplishments. 
While experienced engineers appreciate 
the value of a well indexed file, most of 
us do not take the time to maintain any- 
thing but a pile. Those who protest that 
they do not have time to maintain a fil- 
ing system are wasting time in going 
through the burial ceremony of adding 
further data to the stock pile. 

Anyone can establish and maintain an 
efficient filing system with very little ef- 
fort. The first step should be the prepa- 
ration of a list of group headings. These 
should be selected to suit the particular 
need. The writer uses the following: 

Bearings; Bibliography; Castings; 
Fits & Tolerances; 
Forgings; Gears & Splines; Geometry & 
\lathematics ;: 
\laterials; 


rafting; Fasteners; 
Inspection : Machining; 
Organiza- 
Threads; 


Miscellaneous; 


tional: Processes: Screw 


~ 


rings; Structures. 
l'wo headings in this list are of gen- 
il interest. “Bibliography” is for those 
ms which can not be obtained for the 
. but are available from other sources 
the need should arise. It consists of a 
of references arranged by groups 
ilar to the file headings. The other 
ding is the inevitable “Miscellane- 
of filing systems, which in this case 
udes information in fields of en- 
vor from which only a few scattered 
items are collected. 
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The next step requires an evening of 
valuable but well spent time for the 
average collector. All of the data on 
hand should be segregated according to 
the predetermined headings. It is rec- 
ommended that. in case of doubt, more 
headings be used than the apparent 
minimum. If a change is desired after 
the system is in operation, it will be 
relatively easy to combine two or more 
groups. At this point, considerable self 
control must be exercised so that all of 
the material is classified before taking 
up any single interesting item for de- 
tailed study. 

So far we have succeeded only in mak- 
ing several smaller piles out of one big 
pile. The final step is the most impor- 
tant one and creates what most private 
files lack; a cross index. Cross indexes 
are generally cumbersome things cre- 
ated to delight a bookkeeper’s heart. 
This one is surprisingly easy to estab- 
lish and maintain. Each group should 
be leafed through, and if any items are 
found which may be of interest in con- 
nection with another group, a suitable 
reference is made on an 8% x 11 sheet 
which is then added to the other group. 
Thus, it does not greatly matter in what 
group any doubtful item is filed, be- 
cause reference sheets will be included 
in all applicable groups. This method 
also solves the problem of what to do 
about those clippings which have useful 
material on both sides of the page. 

The cross indexing can be accom- 
plished a little at a time; say, one or 
two groups per evening. An important 
benefit resulting from the leisurely re- 
view of collected data is the rediscovery 
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of highly prized, but rarely used infor- 
mation. Also, much obsolete 
can be discarded at this time. 
It may be found convenient to place 
each group within a folder or an ex- 
panding type envelope. How the file is 
kept is not important; how it is organ- 
ized is all-important, for it is only with 
an effective system that one can dis- 
pense with the usual “I wish I could 
remember where I saw that.” 
J. T. Bennett 
Production Design Engineer, 
Vorth 


material 


American Aviation, Inc. 
FURTHER DISCUSSION 

OF NOISE CONTROL 

To the Editor: 

In the March 1945 issue of Propuct 
ENGINEERING, I read with considerable 
interest Wm. A. Keetch’s article on 
“Noise and Its Elimination.” I found 
this to be an excellent discussion on the 
subject, but would like to point out that 
on page 184, Mr. Keetch has over-simpli- 
fied the problem by stating. 

‘A gear train composed of one fiber 
and one steel gear are less noisy than 
two steel gears running together.” 

This is true only in most cases where 
the noise can be attributed to the natu- 
ral frequency of the steel gear which is 
replaced by the fiber gear. Usually it 
has been our experience that gear noise 
is traceable to the frequency of the 
meshing gear teeth or to a cyclic error 
in the machine on which the gears are 
produced. In these cases, we have found 
that very little reduction in noise can be 
expected in changing steel to 
bronze or to a non-metallic material. I 
am curious to know whether or not Mr. 
Keetch’s this problem 
agrees with mine. J. T. Mappock 


Joshua Hendy Iron Works 


from 


experience in 


To the Editor: 

Mr. Maddock’s comments on my arti- 
With regard 
to his thoughts on the use of fiber or 
non-metallic that their 
the point of 
reduction, is 


cle were most gratifying. 


gears, | 
greatest advantage. from 


agree 


view of sound obtained 
where the noise of a steel gear may be 
attributed to its natural frequency. This, 
of course, is the case where the natural 
frequency is at or near the tooth fre- 
thereof. Con- 


iy j oj} os” 
ringing , 


quency or an harmonic 


siderable gear however. is 
often a result of impact caused, for ex- 
ample, by an imperfect 
intermittent loading. In 
such instances, the damping and cush- 
ioning effect of the non-metallic gear 
material is advantageous. 


W. A. Keetcu 
Lord Mfg. Company 


or damaged 
tooth or by 
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German-English 
Dictionary of Metallurgy 


T.E.R. Srncer. 298 pages, 544 x 714 
in., blue clothboard covers. Published 
by McGraw-Hill Book Co., 330 W. 42nd 
St., New York, 18, N. Y. Price $4. 


Intended for technical people using 
literature in the fields of metallurgy, 
metallography, mining, mineralogy, 
and the working of 
metals, this dictionary includes mate- 
rial in those related subjects as well as 
metallurgy. 


crystallography 


Special consideration has 
been given to the modern German tend- 
to eliminate the German 
language technical words of non-Ger- 


ency from 


man origin. In these cases, the author 


follows the more familiar German us- 


age with the modern word. Obsolete 
terms, such that are found in old pat- 
ents, have also been included. The 
author was formerly in charge of the 
chemistry reading room at the New 


York Public Library. 


Airframe Materials 


F. S. Stewart. 237 pages, 514 x 814 
in., blue clothboard covers. Published 
by McGraw-Hill Co., 330 W. 42nd St.. 
Vew York 18, N. Y. Price $2.50. 


This is a book on composition and 
strength of materials as applied to air- 
craft structures. In addition to the ma- 
terials themselves, the author discusses 
the effect of various factory operations 
The 


early chapters are devoted to the com- 


and of aging on those materials. 


mon concepts of chemical and physical 
properties of materials, including meth- 
ods of mechanical 
A discussion of the heat treatment of 
aluminum alloys, steel and magnesium 


testing properties. 


follows. Other metal working processes. 
such as casting and forging, are cov- 
ered. Finally, there are chapters on 
wood, veneers, plywood. adhesives and 
plastics. The illustrated 
and should serve as an introduction to 


text is well 


aeronautics. 


High Speed 
Combustion Engines 
P. M. Hetptr, 776 pages, 514 x 8! 


red clothboard Published by 
P.M. Heldt, Nyack, N.Y. 


covers, 


For the twelfth edition of this well- 
the 


known text and reference work. 
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+ it. 


Price $7.50. 


author made a complete revision. Con- 
siderable new material was added, par- 


ticularly on the subjects of engine 
blocks, connecting rods, crankshafts, 


flywheels, valve-actuating mechanisms, 
water and air cooling, manifolds and 
mufflers, and engine tests. 

The first edition appeared in 1912 
under the title, “The Gasoline Motor.” 
From the beginning the work was in- 
tended to serve both as a textbook for 
students and a reference for engineers. 
It gives a thorough explanation of en- 
gine design and all related problems. 
In addition to the subjects given above 
there are chapters on balancing of en- 
gines, combustion chamber design, en- 
gine mountings, pistons, bearing loads, 
vibration problems, valves, carburetors, 
ignition equipment, and other subjects. 
Most of the many illustrations are line 
drawings showing the internal cross 
sections of engines and graphic data. 


Plastics in Practice 


Joun Sasso AND MiIcHAEL A. Brown. 


185 pages, 734 x 1034 in., maroon 
clothboard covers. Published by Mce- 
Graw-Hill Book Co., 330 W. 42nd St., 
New York 18, N. Y. Price $4. 


As a handbook of plastics product 
applications, this book fills a specific 
need. Unlike general works on plastics, 
which give chemical composition and 
methods of fabricating for each of the 
plastic materials, this volume presents 
to the design engineer or executive a 
list of “case studies” of plastic articles 
industrial 
The volume is ar- 


whose economic and worth 


have been proven. 
ranged to provide information on plas- 
tic materials and processes by means of 
\ brief introduc- 


tory section gives a general review of 


specific applications, 


plastic materials and processes, to be 
used as a reference guide for the discus- 
sion of applications. ;' 


Mathematics Dictionary 


Ropert C. JAMEs. 
Revised Edition, 319 pages, 6 x 9 in., 
blue clothboard covers. Published by 
The Digest Calif. 


Price $3. 


GLENN JAMES AND 


Press, Van Nuys, 


the first edition of this 

dictionary the chief changes that have 

been the 
introduction of 


In revising 


made are addition of 
the 
working examples. the simplification of 
the irregular 


plurals, the correction of typographical 


many 


new terms, more 


definitions, addition of 
errors, the substitution of five place log- 
arithm tables for four place. and the 
tables. 
One phase recognized in the first edi- 


addition of extensive integral 


tion and emphasized in this revision is 








the simplification of elementary con 
cepts in the interest of students 
laymen. 

The dictionary is designed primarily 
to provide a condensed source of facts 
and principles for men in all fields oi} 
industry and science who have occasior 
to use mathematics. 


an< 





Bulletins 





Helical and Spiral Springs 


S. A. E. Special Publications Dept., 29 
West 39th St.,. New York 18, N. Y. 
Copies are available to S. A. E. mem- 
bers at 50 cents each, to non-members 


at $1 each. 


“Manual on Design and Application 
of Helical and Spiral Springs for Ord- 
written at the of the 
Army Ordnance Department by 
the Spring Committee of the S, A. E. 
War Board under the 
chairmanship of J. C. Zeder, Chrysler 
Corporation, and Tore Franzen, Chrys- 
The 


sists of 31 members representing major 


nance’. 
u. 3B 


request 


Engineering 


ler Corporation. committee con- 


vehicle. parts, and spring manufac- 
turers, and ordnance experts. 
The manual covers fundamental 


considerations, important design fac- 


tors, spring materials and maximum 


design stresses, general spring toler- 
ances, spring design formulas, refer- 
ences on material specifications, and 


specification for alloy spring wire. 
Data and recommendations contained 

in the the 

nated views of fabricators and users of 


manual represent coordi- 


springs and spring materials. 


Fabricating Methods for Lumarith, 
Celluloid and Similar 
Thermoplastic Materials 


Vadison 
136 pages. 


Celanese Plastics Corp., 180 
{ve.. New York 16, N. Y. 


Price $1. 


Many of the fabricating methods dis- 
cussed are also applicable to methyl 
and non-cellulosic 


thermoplastics. Cutting and machining 


methacrylate other 
processes are described in detail: blank- 
ing. sawing. routing. drilling. reaming. 


tapping and lathe and screw machine 


operations. Data is given on drill and 
saw speeds. and types of tools and 
blades necessary for each operation and 
each material. In addition there are 


film 


finishing operations and molding pri 


chapters on fabrication of stock, 


eSSes, 


The text is profusely illustrated 
with photographs and line drawings. 
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STEADY JOBS 
and EQUIPMENT BUYING 





USTAINED employment is not an attainable 


* goal unless we can moderate the erratic fluctu- 
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ations which have characterized the markets 

or producers’ equipment in past periods. 
In the 35th editorial of this series, “Sustained 
onstruction Activity”, it was pointed out that there 
no specific that can cure our economy of its 
boom-or-bust” proclivities. Rejecting the notion 


hat the construction industry could be so managed 


s to stabilize business as a whole, that editorial 
tressed the important contribution it could make 
o that end, and suggested several practical expe- 


lients through which construction activity might be 


egularized. 
Producers’ equipment represents an area of pro- 
uction quite as broad and diverse as construction, 
ough smaller in aggregate value. The classification 
mbraces all types of durable equipment bought and 
sed for profit—locomotives, motor trucks, electric 
nerators, conveyors, machine tools, farm imple- 
1ents, and so on down to surgical instruments and 
entists’ drills. 
Although the output of such equipment averages 
ver a long period only 5 or 6 per cent of the nation’s 
tal output, it resembles construction in its extra- 
rdinary ups and downs, While its component items 
iffer widely in the amplitude and violence of their 
ictuations, the class as a whole is one of the most 
nstable sectors of the economy, making therefore a 
uite disproportionate contribution to the cyclical 
vings of total production and employment. From 
29 to 1932, for example, the decline in the output 
f producers’ equipment (at constant prices) was 
D-70 per cent, in contrast to a decline of 25-30 
r cent in the national output exclusive of such 
juipment and construction. 
A more recent example of the volatility of demand 
} this field may be found in the movement of a 
onthly index of orders for industrial equipment, 
hich rose from 92 in the spring of 1936 to 160 in the 
ring of 1937, falling thence to 65 in the summer 
1938 and rising again to 142 in the fall of 1939. 
ich fantastic oscillations present an obvious and 
escapable challenge to all concerned with eco- 
mic stabilization. 
Not only are these fluctuations bad for the econ- 
ly; they represent demonstrably bad buying policy 
h the part of the purchasers of equipment. Peaks 
demand come characteristically just before a busi- 
ss depression (1919, 1929, and 1937, for example) 





when machinery costs the most to buy and install 
and when it has the lowest expectancy of continuous 
use. At exactly the wrong moment everyone wants 
to buy. In the depression itself, on the other hand, 
with costs down, and with nowhere for the economy 
to go but up, equipment is a drug on the market. 
No one wants it when it is cheap and has the greatest 
prospect for steady employment. Here is a behavior 
pattern so profoundly irrational there must be hope 
for its correction. 

There is an inveterate tendency for business man- 
agement to forecast the future simply by projecting 
the trends of immediate past. Although it is axio- 
matic that the chance for an extended period of fur- 
ther prosperity is inversely related to the duration 
of the prosperity already experienced, this truism is 
generally ignored. The longer the boom has run, the 
more certain is business management that it will 
continue indefinitely. Convinced at last by “actual 
experience” that prosperity is here to stay, execu- 
tives give the green light to commitments for expan- 
sion and modernization previously deferred in a 
skeptical attitude of “wait and see”. The result, so 
often repeated in our economic history, is an ex- 
plosive burst of demand for equipment coincident 
with, and contributing to, the final spasm of a 
boom. Witness the phenomenal rise in industrial 
equipment orders during 1928 and the spring of 
1929. 

The same prophetic illusion works in reverse dur- 
ing a depression. Recent experience is projected into 
the future. Although the mathematical probability 
of an imminent and prolonged period of prosperity 
increases directly with the duration of a depression, 
it finds little reflection in business decisions, Timidity 
and caution are the order of the day. 

Compounding the errors caused by faulty per- 
spective, are a number of influences which make 
it extremely difficult for individual enterprises to 
follow a policy geared to sensible long-term con- 
siderations. In a boom, particularly in its climactic 
phase, most producers find their order books crowd- 
ed beyond the potential of their current capacities 
and are faced with the alternatives of expanding 
or losing trade to competitors. In depression the 
situation is reversed, and producers with unused 
facilities find it difficult to justify increases in their 
capital charges. 

An even more controlling factor in many cases is 
the availability of funds. This is especially important 








for small concerns. Typically such firms enjoy but 
limited credit, and with no ready access to the 
securities markets, their capital expenditures depend 
primarily on earnings. When they are making 
money, they can afford to buy equipment; when 
they are losing, they largely disappear from the 
equipment market. Even great enterprises, though 
less dependent on earnings as a source of capital 
financing, are profoundly influenced by the volume 
of internal funds available for the purpose, a volume 
as a rule far greater in prosperity than in depression. 
Moreover, it is usually easier in good times to obtain 
outside funds through the sale of stock or by bor- 
rowing, since in bad times bankers, underwriters, 
and investors are susceptible to the same timidity 
and caution that afflict business management gen- 
erally. 

We are dealing here with a combination of psy- 
chological, physical, and financial forces which con- 
spire to aggravate the instability of demand for 
capital equipment. What can be done to reduce this 
instability and thus to bring equipment purchasing 
into a more sensible and constructive pattern? 

There is no panacea, no royal road to the solution. 
The problem has been with us since the beginning 
of the industrial economy. It is complex and difficult. 
It is not, however, wholly intractable. We may rea- 
sonably hope that industry will, through intelligent 
effort, make substantial progress toward a satisfac- 
tory solution. The industrial equipment field is one 
in which government, except for war periods, has 
exerted little direct control. The best insurance 
against the institution of government measures is to 
so conduct activities in the equipment field that no 
justification for government interposition can be 
made. 

* x * 


1. The first and mest important step is for industry 
itself to reconsider its heretofore haphazard and oppor- 
tunistic policy in the purchase of equipment, substi- 
tuting so far as possible a regularized, long-range 
programming of expenditure that will resist both the 
excited long-buying of booms and the equally disturb- 
ing underbuying of depressions. Such long-range pro- 
gramming is particularly appropriate and advantageous 
for large enterprises in established industries such as 
railroads, electric power, steel, automobiles, and the 
like, but it makes sense much more generally. 

Once executives come to realize that a reasonably 
stable equipment program contributes not only to the 
welfare of the economy but also to the lowering of 
their long-run equipntent costs, the opportunity to com- 
bine a public service with private advantage should 
induce them to recast their policies accordingly. 

There is an even more compelling reason for pur- 
chasers of industrial equipment to do everything pos- 
sible to regularize their demands. Some concerns 
unquestionably will find themselves in a postwar posi- 
tion where speedy delivery of needed equipment, even 
though it involves the payment of premium prices, will 
seem to be justified. But there is no system of accounting 
that can show it to be a profitable transaction to pro- 
mote an equipment industry boom that runs a brief 
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course only to collapse when the backlog of deferte 
maintenance and development has been satisfied. Tha 
historically, has been the trigger which trips the dog 
to the depression phase of the business cycle. No imme 
diate advantage can compensate for the contagio 
paralysis that infects all business enterprise whe 
major layoffs occur in any major segment. No pre 
cautionary measures, self-imposed by business, can ly 
regarded as unduly severe if they can prevent 
devastating blight. 

2. Financial agencies can and should play a respon 
sible role in regularizing equipment demand. Fund 
for the purchase of producers’ equipment should } 
offered boldly and at low interest during depressic 
periods, and should progressively tighten as a booy 
market bids up the price of purchase and installatio 
Banks and financial houses have excellent facilities fy 
gathering and interpreting market and general ec 
nomic information. It is good business for them, an 
for the national economy, to exercise their accepted 
discretions in a manner that will help to promot 
economic stability. 

3. There now is almost universal recognition of 
need for a thorough-going revision of our corporate 
structure to the end that effective incentives may | 
offered for private capital investment. The possibilit 
of including provisions which would offer special ta 
concessions to equipment investments made in depres 
sion periods is worthy of intensive exploration, 











































ve vy tv 





The fundamental problem here is educational. 
all business enterprises in a position to do so we 
to regularize their equipment expenditures, it woul 
have a tremendously beneficial effect. True, it wo 
accomplish no miracles. For many concerns it is n 
feasible to schedule equipment buying over a la 
period. Even those who do schedule it are likely | 
practice to attain only a relative stability. It must! 
acknowledged, moreover, that few programs coil 
withstand indefinitely a very deep and prolongs 
depression such as we had in the thirties. Neve 
theless the adoption of stabilization policies wha 
feasible would make a signal contribution both 
the restraint of booms and to the mitigation of ¢ 
pressions. .Here is something industry can do ft 
itself. 

It is easy to disparage such remedies for econo 
instability as are here proposed on the ground th 
they are partial only. However, joined with othe 
also partial, they can achieve in combination a sé 
progress toward the goal of sustained high level e 
ployment—progress that is unattainable through e 
nomic cure-alls. The road suggested is a slow rm 
and difficult, but it leads upward. 


President, McGraw-Hill Publishing Co.,! , 
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NEW MATERIALS AND PARTS 


Self-Lubricating Bearings 
Vorganite Brush Co., Inc., Long Island 
City 1, N. Y. 

These bearings are available in com- 

positions of carbon, graphite or both. 

Bearings of these materials are self- 

lubricating and immune to acids. alkali 

and most solvents. They have low co- 
eficients of friction and expansion. 

They impart no odor or taste to liquids. 

hence are suitable for use in chemical 

food processing industries. The 
bearings are readily machinable but 

can be molded with tolerances to 0.001 

inch. 


and 


They can be supplied in any 
shape—complex sleeve or slit types. 
They may be plated, take molded-in 
fastenings and can be shrunk. 
fitted, or vuleanized to rubber. 


press 
Oper- 





claimed to 
with thrust loads to 30 lb. per 
sq. in. on loads to 2,000 lb. per sq. in. 


ating speeds are 


r.p.m. 


50,000 


at lower speeds. Their resistance to 
high temperatures (to 850 deg. F.) has 
resulted in use in steam turbines, drum 
dryers, and paper mills. 


Hermetically Sealed 
Instruments 

Hickok Electrical Instrument Co., 10544 
Dupont Ave., Cleveland 8, Ohio. 
Hermetically sealed electrical indicat- 
ng instruments with internal pivot 
onstruction are announced in 2% in., 
> in. and 4 in. round styles. Dimen- 
sions are in accordance with American 
War Standards Assn. drawings C39.2-1 
and C39.2-2. The 4 in. round instru- 
for in radio service 
equipment where several scale ares are 
ed and have a body diameter of 


ments are use 


flange diameter of 41% in., 
tak a mounting hole radius 1 15/16 


Propuci 
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include — volt- 
ammeters, milliammeters. and 
both a.c. and d.c. as 
listed in American War Standards spe- 
cifications C39.2-. All sizes are housed 
in metal cases, hermetically sealed by 
a clamping mechanism. The glass with- 
stands 25 lb. pressure per sq. inch. 


in. These instruments 
meters, 


microammeters, 


Adjustable Feed Oiler 
Oil-Rite Corp., 3482 S. 13th St., Milwau- 
kee 7, Wis. 

Gravity feed oiler for heavy duty appli- 

cations wherever an adjustable drop 

oiler of small capacity feeding filtered 
oil is needed. It is suitable 
slow or medium feeds or continuous 
operating machines. To adjust the oil 

flow, hinge lid is held open and a 

standard hexagonal placed 


for very 


key is 








through the hollow lock screw into th 
set screw and adjusted to suit. The base 
is made of brass and the reservoir is ot 
transparent plastic. The visible oil sup- 
ply indicates when a refill is needed. 
It is available in four body sizes. 
Standard capacities are 1/8, 1/4, 1/2 
and 1 ounce having 1/8 in. or 1/4 in. 
pipe thread. 


Multi-Contact Relay 
R-B-M Mig. Div. of Essen 


Logansport, Ind. 


a ire ( orp 
This long coil type 20000 relay is ap- 
plicable to electronic and communica- 
tion uses, where minimum operating 
currents are important factors. Contact 
spring assemblies of this relay can be 





furnished in one, two, or three stacks 
with various combinations, according to 
circuit requirements, up to 16 springs. 
Coils are available in voltage ranges 
from 1 1/2 to 28 volts d.c. This type 
of relay is also available in two-pole 
double-throw contact arrangement, with 
current sensitive coil operating at 3.2 
milliamps. pickup and 1 to 1.5 milliamp. 
dropout. They are produced in two 
standard—4 3/4 in. long, 1 in. 
wide, and approximately 1 3/4 in. to 
2 1/2 in. high; intermediate—3 5/8 in. 
long. 1 in. 21/2 


sizes: 


wide, and 1 3/4 in. to 2 1/2 
in. high. 


Miniature Instruments 

Dept. S, MB Mig. Co., Instrument Div., 
250 Dodge Ave., East Haven 12, Conn. 
Miniature ammeters, mil- 
and microammeters meas- 
uring but one inch in diameter and 
weighing only 1144 ounces have been 
developed. These moving coil type in- 
struments are hermetically sealed in an 


voltmeters, 
liammeters 


497 
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aluminum which also 


anodized 


case 
has provison for hermetically sealing 
the instrument case to the mounting 
panel. As a companion instrument, a 
114 in. round hermetically sealed meter 
of the type construction, 
weighing 11% ounces, has also been an- 
nounced. 


same case 


Pressure Switch 

Walter Kidde & Co., 140 Cedar St., New 

York 6, N. Y. 
The pressure switch is an accessory de- 
vice designed for use with built-in car- 
bon dioxide fire extinguishing systems. 
It assists in isolating the fire by auto- 
matically cutting off electrical circuits 
in fans, other electrical 
equipment when the extinguishing sys- 
tem operates. It is a_ self-contained, 
mercury contact-type switch suitable for 
applications which employ gas or air 
pressure. The pressure switch is con- 


blowers or 












nected by a bleed pipe from the main 
distribution line and is operated by 
the carbon dioxide in passing through 
this distributing piping to the discharge 
nozzles. 


Actuating Motor 


Electrical Engineering & Mfg. Corp., 

4606 W. Jefferson Blud., Los Angeles 16, 

Calif. 
Designed for cowl-flap actuation and 
custom-built throughout to combine an 
electric motor, gear reduction and con- 
trol unit to fit awkward mounting con- 
ditions and limited space. The unit 
consists of a 1/6 hp. motor, thermally 
protected, equipped. with magnetic 
clutch and brake. Shaft output is 8 
in-lb. at 1200 rpm. Straight 8 to 1 
gear reduction is available for opening 
and closing flaps, with double reduc- 
tion and worm drive to operate cams 





Unit is com- 


limiting travel of flaps. 
pletely self-contained. As furnished for 


use in a 28-volt system, this motor- 


actuator weighs 43/4 pounds. 


Rust Inhibiting Oil 


Mitchell-Bradford Chemical Co., 2446 
Main St., Stratford P.O., Bridgeport, 
Conn. 


Witch oil protects metal stampings after 
pressing and while in storage or transit 
and acts as a bond for paint or enamel. 
It is in use on automobile filters. Shells 
after pressing then 
dipped in the oil and shipped to point 
This oil withstands the 
baking heat up to 250 deg. and con- 
tinues to maintain a film on the interior 
of the shell making unnecessary the ap- 
plication of oil for protection between 
manufacture and use. 


are degreased 


of assembly. 


Radio Shielding Gasket 

B. F. Gladding & Co., S. Otselic, N. Y. 
Radio shielding sealing gasket elimi- 
nates and radar 
caused by high tension currents escap- 
ing through parting joints in aircraft 
ignition systems. The gasket is effective 


radio interference 


in shielding parting joints in all radio 
frequency ranges from 200 to 300,000 
kilocycles. The construction of the gas- 
ket has two features. The outer cir- 
cumference will conduct an electrical 
current and provide an adequate mois- 
ture proof seal. It is also effective in 
maintaining a pressure seal on super- 
charged ignition systems. 


Aircraft Ignition 


Transformers 
General Electric Co., Schenectady 5, 
BX 


Three 115-volt, 400-cycle ignition trans- 
formers, designed to give a high-voltage 
are for igniting fuel in gasoline-fired, 
aircraft-cabin heaters and de-icers, have 
been announced by this company. The 
units are shielded and filtered to mini- 
mize radio interference over all wave 
bands from 110 kilocycles to 200 mega- 
cycles. Two of the transformers, with 
an output capacity of 6,000 volts each, 
are of the single-secondary type. The 
third has a double secondary, with each 





winding rated at 6,000 volts for heaters 
with dual ignition or for two separate 
heaters with single-ignition systems. The 





















units are housed in plated-steel case & 


and all coils are imbedded in a specially 
developed high-melting-point, moisture 


resistant insulating compounds. ‘They 


operate over a range of ambient tem § 
peratures from —70 to 140 deg. F. a 


altitudes from sea level to 45,000 feet. 
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Heavy Duty Lever Switch 
Donald P. Mossman, Inc., 612 
Michigan Ave., Chicago 11, Ill. 

Series 4101 heavy duty lever switch is 

used for motor starting, stopping, re- 

versing, and motor plugging. The de- 
sign affords flexibility of circuit ar- 
rangements, and an almost unlimited 
series of combinations of contact as- 
semblies are available. The illustration 


North 





sows a series 4101 switch with con- 
tacts rated at 20 amp., 110 volts, acc. 
(non-inductive). Contacts of 10 amp. 
are available. 


Sealed Resistor 
Daven Co., 191 Central Ave., Newark 4, 
eS 
Seald-Ohm 
hermetically 


wire-wound resistors are 
sealed units 
Whose construction and flexibility of 
mounting make them adaptable to ex- 

mes of humidity and temperature. 
lie resistor elements are mounted in a 


iwn brass 


precision 


Connections are 
uught out through fused glass seals, 
soldered in the case. These 


case. 


resistors 





may be employed as secondary stand- 
ards, resistor elements in bridge net- 
works, in voltage divider circuits and in 
attenuation networks. Dimensions are: 
19/16 in. wide, 1% in. high, 7/8 in. 
deep; add terminal height, 9/16 inch. 


Transparent Tape 

Irvington Varnish & Insulator Co., 6 

Argyle Terrace, Irvington, N. J. 
A transparent, flexible thermoplastic 
tape has been introduced. Useful not 
only as electrical insulation, Fibron tape 
No. 3 also protects wiring, cables, and 
equipment against abrasion. The tape 
is heat sealing, flame resistant, flexible 
at low temperatures, and resists at- 
tacks by acids, alkalies, moisture, oil. 
grease and corrosive fumes. With 
proper adhesives, it may be bonded to 
fabrics, metal, ceramics, wood, and 
other materials. Fibron tapes have been 
applied successfully as gasketing ma- 
terial; in the construction of automo- 
tive and aircraft lighting and ignition 
harnesses; and in the splicing of plastic 
insulated wire and cable. 


Coiled Strip Tubing 

Agaloy Tubing Co., 1027 Newark Ave., 

Elizabeth 3, N. J 
A strong tubular structure without weld- 
ing or brazing is made by a method 
which stretches strip in a longitudinal 
direction during coiling operations. This 
development is devoted to coiling cold 
rolled strip into tubular forms, such as 
spirally coiled tube with inside or out- 
side fins; edges overlapped with the 
protrusions either 
and open seamed coils to accurate di- 


inside or outside: 


mensions. 





Driver Units 


University Laboratories, 225 


Vew York 14, N. y. 


Permanent 


Varick St., 
magnet driver units have 
design features which include molded 
diaphragm flexing surfaces, heatproof 





RR 


Unie vinly 





voice coil suspensions, and hermetically 
sealed dust covers. Another feature is 
rim centering of voice coil assembly 
in the magnetic gap, instead of the use 
of aligning pins. The rim 
method results in permanent position 


centering 


ing of the voice coil assembly. 


Spring Lock Washers 
George K. Garrett Co., 1421 Chestnut St., 
Philadelphia 2, Pa. 
Double-coil lock washers are 
claimed to have great reactive spring 
pressure, plus resistance to shock and 
vibration. They are recommended fo: 


spring 


use on grading, bulldozing, agricul- 
tural equipment and other types of 
heavy machinery, These washers are 


furnished in sizes for No. 4 screws up 


to 1 in. and larger bolts. in any de 


sired finish. 





Air Gaging System 
Federal Products Corp., 1144 Eddy St 
Providence 1, R. 1. 


This system consists of a graduated 


column, and a gaging head. A manom 
eter tube, built into the water column. 
indicates variations in air pressure. Th: 


standard 


gaging head is constructed 
with two measuring orifices which are 
recessed with respect to the outer skirt 


As the 


between the measuring orifices and the 


of the gaging member. 


Spat c 
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the air 


column 
This re- 
-ults in a plus reading when gaging a 
hole diameter, If the diameter of the 
hole being gaged is undersize, the air 


increases, 
and the water 
rises in the manometer tube. 


part being gaged 


flow increases 


tow is decreased, and this is expressed 
by a minus reading on the scale. Holes 


as small as 0.156 in. diameter and 
shoulders as narrow as 0.0937 in. can 
be precisely measured. Slots and 


grooves can be gaged from 0.0937 in. 
thick and up. Gaging heads in general 
will measure external diameters 
9.500 in. dia. up. 


from 


Capacitor Mounting Clip 


Prestole Div., Detroit Harvester Co., 4500 
Detroit Ave., Toledo, Ohio. 
\ universal capacitor mounting clip, 


be attached to the chassis 
with one hand motion and without as- 


which can 
sembly tools of any kind, has been an- 
nounced. The pointed retaining tongues 
of the clip bite into the chassis and 
prevent any loosening due to vibration. 





the chassis 
embossure has not been 
provided, All clips are designed to fit 
chassis thicknesses from 0.032 to 0.062: 


thus all clips, regardless of diameter. 


Clips may be riveted to 


wherever an 


will fit one standard chassis embossure. 
Sizes of clips presently available range 
up to 1 3/8 inch. 


from 5/8 in. 


High Vacuum Pumps 


National Research Boston 15, 


Vass. 


Complete high vacuum systems Type 


Corp., 


PS. in compact unit for direct connec- 
tion to system, are available in various 





They 


forepump, 


capacities. cons‘st of a mechani 


cal diffusion pump. high 
and control 
Mechanically refrigerated traps 
The 
PS systems need only one connection. 
The fully automatic and _ in 
corporates safety features. Vacuum con- 
ditions indicated 


vacuum valves, gauges, 


panel, 
can be built in on special order. 


unit is 
are continuously on 
control panel. Recorders may be added. 


Tautness Meter 
Sherman W. Frazier, 953 15th St., S. F., 
Washington 3, D.C. 

The Schiefer-Kline tautness meter meas- 

ures tautness of doped fabrics of ex- 

perimental panels and of airplane sec- 
tions. The instrument is placed in con- 
tact with the 
airplane section with the foot midway 
The 


lowered upon the specimen until the 


fabric-covered panel or 


between the rib spacings. foot is 


load on the fabric is 3 ounces. A reading 


of the lower dial is then taken. The 
load on the fabrie is increased to 19 
ounces and a second reading of the 


lower dial is taken. The difference be- 
tween the two readings is the deflection 





in 0.001 in. under 1 lb. load. A low 
leflection indicates a high tautness and 


Vice 


versa. 


Small 5 Hp. Engine 
Kinner Motors, Inc., Glendale 4, 
\ 5 hp. all-purpose air-cooled small e1 
gine has been announced. The Kinn: 
AB-3 is an 4-cycl 
L-head engine rated 5 hp. at 2600 rpm 
but develops 6 hp., at 3250 rpm. The 


Cal 


model air-cooled, 


single cylinder is horizontal and de 
tachable. making maintenance easie! 
Bore is 2 3/4 inches, stroke 3 inches. 
17.8 cubic inches. Th 


whole unit requires only 2.4 cubic feet 


displacement 





of space. It is claimed to be the light- 
est engine on the market in its horse- 
powe! Aluminum alloy is used 
in crankcase, piston, crankcase cover 


class. 


and rear cover. Power take-off is 1 in. in 
diameter, and rotates counter-clockwise 
facing the shaft. 


Chemical Finish for Steel 
Du-Lite ( hemical Corp., ol Viddletou n, 
( onn, 

Du-Lite Phosteel. a phosphate type fin- 


+ 


ish for iron and steel, is the result of 
research by the Du-Lite Fellowship es- 
tablished at 
1944. 


satisfactory as a 


Syracuse University in 
This finish. with an oil dip, is 
final for many 
applications, since it provides protec: 
tion from rust. 


finish 


It is used as a base for 
organic finishes, because the crystal: 
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line surface of the porous coat grips the 
paint or lacquer so that chipping or 
peeling is almost impossible. It meets 
\rmy specifications for this type finish 
ind no license is required to use the 


nrocess, 


Electronic Rectifiers 
Davis & Murphy, 5252 Broadway, Chi- 
cago 40, Ill. 
EPCO magnetic chuck rectifiers are a 
new development in industrial elec- 
tronic control to convert 110 volts a.c. 
to 110 volts d.c. They embody full wave 
rectification by electronic — tubes 
nounted on shock proof bases, preci- 


-ion built transformers, condensers and 





easily replaced protection fuse. EPCO 
No. 2 delivers 2 amp. at 110 volts d.c. 
ind EPCO No. 6 delivers 6 amp. at 
110 volts d.c. Two of the No. 6 units 
can be used where requirements call 
lor 12 amp. output: three can be used 
lor 18 amp. output. 


Photoprint Dryer 
Peck and Harvey, 4327 Addison St., Chi- 
(ago 41, Ill. 
‘B-8° photo dryer operates with elec- 
trical heating elements that maintain 
even heat. It dries matte, semi-matte or 
vlossy prints, as well as blue prints or 
black-and-white prints. Thermostatic 
available. Variable speed 
drive motors and controllers permit in- 


ontrol is 


lantaneous speed changes over a range 
16 in. to 34 ft. a minute. A chromium 
lated copper drum that gives a glossy 


irface is included. Two sizes are avail- 
ile: 26 in. and 44 in. widths. 
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Air Motor 
Bellows Co., Akron 10, Ohio. 

,ellows BM10 air motor develops more 
than twice the piston thrust force of the 
standard BM5 motor on a given air line 
pressure. The air small, 
compact air-driven reciprocating power 
units. 


motors are 


They operate on any air line 
pressure up to 175 lb. They differ from 
conventional air cylinder design in that 
the valve and all operating controls are 
integral with the cylinder, permitting 
control over all operating phases at all 





times. Independent speed control valves 
provide speed control of piston rod ad- 
vance and retraction. 
ing lever 


The valve operat- 
is adjustable to any angle 
permitting synchronization to any re- 


ciprocating machine movement. 


Pressure Switch 


Pressure Switch Div., Cook Electric Co., 
2700 Southport Ave., Chicago 14, Ill. 

\ pressure switch. for controlling hy- 
draulic pressures and cutting off cir- 
cuits at predetermined pressures, and 
for controlling surge loads, called the 
“Hi-Pressure” switch, is capable of 
withstanding 3.000 lb. surge load, with 
a range of adjustment from 100 to 





2.000 lb. with a 20 lb. differential at 
100 lb. pressure which increases pro- 
portionately at higher pressures. The 
electrical capacity of this switch is 10 





NEW MATERIALS AND PARTS 


amp. at 125 volts a.c., S.P.D.T. with 
either an Amphenol connection or a 
standard conduit fitting. The pressure 
connection can be either 3/8 in. or 1/8 
in. standard pipe thread. The switch 
weighs 2 Ib. approximately, 


Telephone-Type Relay 

Potter & Brumfield Mjg. Co., 231 Linden 

St., Princeton, Ind. 
Weighing 1°4 oz. a miniature relay 
known as the “MT” series is announced. 
This midget relay is sensitive enough to 
operate on current, but twin 
contacts exert the high contact pres- 
sure needed for perfect closure. It is 
resistant to vibration, and is constructed 
for mounting in a limited space. Over-all 
dimensions with two type ¢ 
semblies are: 


minute 


. contact as- 
Length 1% in., height 





| 7/32 io. 


width 11/16 in. Operating 
voltage up to 60 volts d.c. Frames are 
provided with 4 mounting holes tapped 
3-48. spaced 3/8 in. center to center. 
Relay is available in all contact arrange- 


A. B and C. 


ments of forms 


Surface Roughness 
Standards 

Surface Checking Gage Co., Hollywood 

28, Calif. 
To meet the trend toward uniformity in 
surface control, Surf-Chek roughness 
standards have been produced. They 
are a development of J. A. Broadston of 
North American Aviation, Inc. 
of four articles on surface roughness 
measuring methods, by Mr. Broadston,. 
appeared in the Sept., Oct., Nov. and 
Dec. 1944 issues of Propuct ENGINEER- 
ING. The kit contains a 65 page educa- 


A series 


tional text bound to a gage consisting 
of 20 replicas of machined surfaces. pre- 
pared by turning, milling, 
honing, lapping and polishing, which 
vary in roughness from 500 to 5 micro- 
inches, The replicas are molded into 
a 5x7 in. plastic plate through the use 
of precise die inserts. 


grinding, 











Manufacturers’ Publications 





Plastics—General Electric Co., 1285 
Boston Ave., Bridgeport, 2, Conn. Book- 
let, 20 pages. Plastics molding and 
fabricating facilities of this company 
are described. 


Belt Hooks—The Bristol Co., Water- 
bury 91, Conn. Bulletin 737, 6 pages. 
The product is illustrated and method 
of application is described. 


Rubber Adhesives—B. F. Goodrich Co., 
Akron, Ohio. Booklet, 12 pages. 
Natural and synthetic rubber cements 
are described. Composition and appli- 
cations of various types are given. In- 
cluded is metal bonding Plastilock 500. 


Screw Products—Allmetal Screw Prod- 
ucts Co., 35 Greene St., New York 13, 
N. Y. Catalog No. 44, 83 pages. Lists 
stock sizes and dimensions of bolts, cap 
screws, nuts, pipe fittings and other 
corrosion-resistant fastening devices. 


Electric Timers—C. H. Stoelting Co., 
424-P. N. Homan Ave., Chicago 24, IIl. 
Bulletin No. 1100, 4 pages. Stop clocks, 
precision chronoscopes, impulse coun- 
ters and X-ray timers are described. 
Included are circuit diagrams to show 
methods of connecting the 
timers in test circuits. 


various 


Ballasts—Hudson American Corp., 25 
W. 43d St., New York 18, N. Y. Cata- 
log, 16 pages. Standard models of the 
Bestran ballast for fluorescent lighting 
units are illustrated, and electrical char- 
acteristics are listed. Dimensions are 
given, together with a description of 
component parts. 


Tubes—Taylor Tubes, Inc., 2312 Wa- 
bansia Ave., Chicago 47, Ill. 


32 pages. 


Catalog, 
Characteristics of tubes and 
information on transmitters 
and tubes used in this application are 
given. 


technical 


Die Casting—New Jersey Zinc Co.. 160 
Front St., New York 7, N. Y. Booklet, 
64 pages. Complete discussion of de- 
signing for die casting. Precautions are 
given, with special emphasis on zinc, 
aluminum and magnesium alloys. 


Vari-Typer—Ralph C. Coxhead Corp., 
333 Sixth Ave., New York 14, N. Y. 
The machine is illustrated and its use 
described. Applications, such as make 


up of parts lists, production forms, 
graphs and technical data sheets, are 
discussed. 


Nitrocellulose Lacquers — Hercules 
Powder Co., Wilmington 99, Del. Leaf- 
let, 8 pages. Uses and advantages of 
high-solids nitrocellulose lacquers are 
covered, 


Polystyrene Solution—American Phe- 
nolic Corp., 1830 S. 54th Ave., Chicago 
50, Ill. Bulletin, 6 pages. Information 
given on the use of Polyweld, a solution 
of polystyrene, as a dope for coils in 
electronic applications. 


Leather Packings—Chicago Belting Co., 
Green and Washington Sts., Chicago 7, 
Ill. Manual, 64 pages. Describes hy- 
draulic and pneumatic leather pack- 
ings. their design and application, and 
dimensional standards. Contains many 
sketches showing packing assemblies. 


Selenium Rectifiers—Fansteel Metal- 
lurgical Corp., N. Chicago, Ill. Bulle- 
tin RDP-107, 12 pages. Properties and 
characteristics of selenium rectifiers are 
listed. Circuits are described in charts 
and graphs. 


Cerium—Cerium Metals Corp., 
Fifth Ave., New York 18, N. Y. Bulle- 
tin, 4 Selected literature and 
patent references regarding the use of 
cerium with aluminum and magnesium. 


522 


pages. 


Engine Mountings — Bushings, Inc., 
3442 W. Eleven Mile Road, Berkeley, 
Mich. Bulletin BU-23, 2 pages. Specifi- 
cations and drawings of four typical 
rubber insulated engine mountings are 
given. 


Ignition Transformers—General FElec- 
tric Co., Schenectady 5, N. Y. Bulletin 
GEA-4431, 2 pages. Advantages and 
characteristics of 400-cycle ignition 
transformers for gasoline fired aircraft 
cabin heaters are listed, 


Pressure Sealing Zipper—B. F. Good- 
rich Co., Akron, Ohio. Bulletin, 4 
pages. Described is the zipper. which is 
an arrangement of overlapping rubber 
lips applied to a slide fastener, giving a 
seal against liquids and gases. 

Variable 


Speed Drives—W orthington 


Pump and Machinery Corp., Harrison, 





N. J. Bulletin, 6 pages. Illustrates and 
lists engineering data of the Allspeed 
drives. Horsepower requirements and 
applications are included. 


Plastics Molding — Kurz-Kasch, Inc., 
1415 S. Broadway, Dayton 1, Ohio. 
Booklet, 16 pages. The molding of 
plastics is discussed from the standpoint 
of the non-technical executive. Data on 
production facilities of this company is 
given. 


Automatic Valves—A. W. Cash Valve 
Mfg. Corp., Decatur 60, Ill. Bulletin, 
24 pages. Various types of Cash Acme 
valves are described and listed. Each 
type is illustrated, and complete speci- 
fications are given. 


Power Transformers—Standard Trans- 
former Co., Warren, Ohio. Bulletin No. 
S-402, 20 pages. Component parts and 
design of transformers are explained. 
Ratings, dimensions and weights of vari- 
ous models are given. 
are illustrated. 


Special models 


Casting Sealants—Plastics Div., Mon- 
santo Chemical Co., Springfield 2, Mass. 
Bulletin X-100-2, 12 pages. Properties 
of the Thalid X-100 series of resins for 
sealing aluminum and magnesium cast- 
ings are discussed. Compositions and 
methods of impregnation are also given. 
Various physical properties are ex- 
plained by means of graphs. 


Plastics Fabricating—Teckna Co.. 223rd 
St. & Northern Blvd., Bayside, N. Y. 
Booklet, 10 pages. Production facilities 
of this company are described and il- 
lustrated. 


Electronic Controls—Wheelco Instru- 
ments Co., Harrison & Peoria Sts., Chi- 
cago, Ill. Bulletin No. Z-6300, 12 pages. 
Temperature, indicating pyrometer, in- 
put and program controllers, potentiom- 
eters and thermocouples are listed. 


Washers, Rings, Studs—Prenco Prog- 
ress & Engineering Corp., 72-74 Staf- 
ford St., Toronto, Canada. Manual S-2, 
75 pages. Griplox pins and washers, 
retaining rings, Groov-Pins, 
Drive-Studs and Cherry Blind Rivets, 
are cataloged and illustrated. 


Truare 


Electrical and Mechanical Equipment 

Lear. Inc.. Piqua, Ohio. Catalog, 232 
pages. Gives complete engineering data 
on linear actuators, rotary actuators, 
power units, screw jacks, flexible shaft- 
ing and accessories, motors and con 
trols which are manufactured by this 
company. Contains installation draw 
ings, tabulated charts of specifications. 
and load and performance curves. 
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Physical Properties of Cellulosic Plastics 


0. CELANESE PLASTICS CORPORATION 





LOW SYMBOLS on the accompanying charts are arbi- 
trarily assigned to designate the flow or plastic hard- : = eat he / 
ness of the cellulosic plastics for which test data are Table I—Dry Flow Symbols for Injection, Compression 


re given. Table I gives the dry flow temperature for and Extrusion Molding 
a each flow symbol. Tolerances are plus or minus 1.5 to 









































































































th 2.5 deg. C., the tolerance being less in the softer flow 
- range. . i e¢ 
- The cellulose acetate molding materials used in these Flow Temperature Flow Temperature 
tests fall in the “R” group ASTM classification for Symbol = Deg. C. Deg. F. | Symbol Deg. C. Deg. F. 
} conditioning. The test specimens were conditioned in 
ie accordance with the ASTM method: D 706-43T, Tenta- H8 185 365 MS 141 286 
. “Cc ° Me ” 9c y Q- 9-7 
a tive Specifications for Cellulose Acetate Molding Com- aa be aaa a aaa 29 
nn : « / = t we . . io « ‘ Dea oe ao hw 
r pound . All test specimens were shaped according to HS 170 338 83 130 266 
- \STM requirements as indicated. H4 165 399 S4 127 260 
onl The symbols used to designate materials on the charts H3 161 322 SS 123 254 
21s ire H2 157 315 S6 120 248 
ee = als H 153 307 ST 117 242 
i = COMMIOSS SCHR MH 149 300 S8 114 237 
Y = high acetyl M 145 293 S9 111 232 
m- The letters F, G, M, and WV, which follow the material 
Ss. -ymbol, refer to type of formulation. 
ies 
for 
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What is the real cost of a bearing? Is it 
the purchase price alone? The length of 
service and the kind of performance 
delivered? Does the installation—main- 


tenance and repair costs enter into it? 


The real cost includes all of these ... 


and more. 


Postwar competition will force all manu- 
facturers to deliver the highest quality 
at the lowest price. Your first step, when 
specifying bearings, is to be absolutely 
sure of the type. There is one correct 
bearing for each application. The bear- 


ings should be manufactured and finished 


JOHNSON BRONZE 


508 $. MILL STREET 
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in such a way as to cut installation costs 
toa minimum Theyshould be interchange- 
able Finally, the quality should enable 
you to guarantee the length of service... 
in years. . . with a minimum of attention 
Our many years of wide experience en- 
ables us to give good sound advice to 
manufacturers of all types of products. 
Our manufacturing facilities plus our 
skilled personnel enables us to produce 
bearings strictly according to specifica- 
tions. Now is the time to consult with us 
on your future bearing requirements. 
Remember—the most expensive bearing 


is the one that fails. 


co. 


in the world... 


NEW CASTLE, PA. 


BRANCHES IN 
18 INDUSTRIAL 


CENTERS 





Just write us, on your 
letterhead, for your copy 
of this valuable booklet 


on permanent magnets 


@ As a service to industry, 
The Arnold Engineering Com- 
pany is ‘‘lending a hand”’ in 
the distribution of what Arnold 
engineers believe to be a very 


informative study on the subject of permanent magnets. 


This 39-page book of permanent magnet theory, de- 
sign data and references was published by the govern- 
ment. Arnold is pleased to make it available to you free 


of charge and without obligation. Write for it today! 


THE ARNOLD ENGINEERING COMPANY 


147 EAST ONTARIO STREET, CHICAGO II, ILLINOIS 


Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 
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ARE YOU DEVELOPING A PRODUCT 


THAT REQUIRES 24%". MOTOR. .? 





F so, we would like to make this recommenda- 

tion: to obtain the maximum advantages of 

special application, be sure to consider the motor 
in the early stages of product development. 


Among the important advantages offered by 
Lamb Electric special application motors are: 










THOROUGH 
ENGINEERING 


is the basic factor behind the 
successful operation of the 
special application motors 
shown here and many others 
we have designed and built 
for all types of equipment. 
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1. Lower weight and greater compactness re- 
sulting from special motor design. 


2. Streamlined appearance because motor can 
be styled for the product. 


3. Good product performance because of a 
thoroughly engineered, dependable motor. 


Our experience covering all types of fractional 
horsepower motors is available to your engineer- 
ing department. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 





SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 
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ACROSS-THE-LINE TYPE without overload protection 


Everywhere relied upon to give positive 
control of motors; especially suitable for oil burn- 
ers, refrigerators, motor-driven machinery and 


lighting loads. 


These switches have rugged, durable mechanisms 
built to perform with the sturdy integrity char- 
acteristic of Arrow-H &H Lines. Bakelite arc 
snuffers increase breaking capacity; kick-off re- 
lease mechanically starts the switch blades in 
motion and prevents sticking; extra-heavy blades 
and contact jaws increase current-carrying capacity. 
Different styles of mounting are supplied for a wide 
range of machine-design requirements. Separate 


84 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY. HARTFO 


ll Motor 
4 PS WSL BE EYL Y 
\ Switches 


switch units are available for installations in 


switch housings built into motor-driven machinery. 


No. 6808 (upper and lower right) is a double-pole 
switch for single phase motors; No. 7808 (upper 
and lower left) is 3-pole for 3-phase jobs. This 
new, improved “7808” combines greatly increased 
mechanical life with reduced size approximately 
one-half of its former dimensions. The line in- 
cludes 3-way, 4-pole and 2-speed reversing switches. 
All have horsepower ratings... Everything you 
may need in this line will be found in Motor 


Starting Switch Catalog No. 9-M — on request. 
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A DELCO 
MOTOR HERE 





MEANS MORE 
PRODUCTION HERE 


Y Pad 


THESE DELCO 


MOTOR FEATURES 
KEEP MACHINE more production, Delco Products engineers directed 


With the ever-increasing demand for more and 


Tools fo) ae as | e):) their years of experience to clearing up motor 





‘‘trouble spots’’ reported in factory records. Th 
Cartridge-Type Ball Bearings ” P P y e 


Delco motors serving industry today are the result. 
Large Grease Reservoir 


They are built to give extra protection against 


1) ically Balanced Roto : , , , . . 
se =u ae 2 insulation burn-out, bearing failure, misalign- 


Sturdy, Rigid Frame ment... scientifically designed to meet the par- 


Taped Coils ticular requirements of machine tool applications. 


i ft-Bearing Fi 
eeeetve Shatt-Seoring Fit Through long, dependable performance, Delco mo- 


peuihe-How Ventitation tors aid materially in keeping essential equipment 


working at capacity and production on schedule. 


DELCO. MOTORS 


DIVISION OF GENERAL MOTORS CORPORATION 
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The VULCOID part 
illustrated is a magne- 
to coupling. It must 
have great mechanical 
strength, be moisture 
resistant, insulate elec- 
trically; and have sufh- 
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“LOOK INTO THE FUTURE... 


‘When you are projecting your future products Continental-Diamond 
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Technicians can help you design for the appropriate NON-metallic 


material. 


C-D manufactures 6 distinctly different types of NON-metallic 


cient resilience to ab- materials. These materials have helped solve thousands of mechani- | 
sorb the shocks of ; . ; e 
starting and stopping. cal, electrical, chemical and thermal design problems. mo 
Whether your requirements : 
KC-45 ’ : 
dictate plastics, vulcanized fibre, a 
RODU cT » Mica mica or some other type of NON- on 
c-D P D— _Bpuilt -\ . : - ee ae 
Oey al mic ABON M {nsulation- metallic material C-D “Know- 
Electric s ” 
“= 4 orm 7 4 2 
The Plastics ate phenolic: dard and Special : ve how” can help you. 
—_A Lat amin henolic- Stan dar rashee'>» 
po A Molded im Plastic Available ge a Parts e r 
‘ >S1 - DES» 

ceLor —A Pure -¥ j-H-E Rods aad ** formed ” 


: > DISTRICT OFFICES 
Fabricate® Mg 10nS- o 


jficat 
Espec! »d to specifica NEW YORK 17 «© CLEVELAND 14 © CHICAGO 11 
[psulation- Chemical Equip” — molded SPARTANBURG, S. C. * SALES OFFICES IN PRINCIPAL CITIES 
ave eG— Plastic : ead Fittings: tive Literature - 
H Valve ri : e q 
ment, » Pipes Deer’ 19 GF gives yoy te WEST COAST REPRESENTATIVES t 
NON-Metallics Bullet ata on 1 Cata- MARWOOD LTD., SAN FRANCISCO 3 
ND vulcanized pate — —_— yal Ca : | 
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N July 1943, Kurz-Kasch, Dayton, Ohio, plastics molder, was 

called upon to deliver a large quantity of high-priority molded 
pieces within a few weeks. Because the pieces were difficult to 
mold, rejects due to poor preheating ran as high as 65%; produc- 
tion of the required quantity seemed impossible to achieve in the 
time available. 

Preheating Tried: Tests were made with electronic 
preheating, and the method proved successful. In actual practice, 
electronic preheating cut overall operational time by 50%. Thus, 
lisregarding rejects, production would have been doubled. But, 
he reduction in rejects brought the total usable output to 5 
imes its former level—a 400% increase! 


The material used in this molding job was Melmac 

592. The preforms weighed 370 grams, measured 4 inches 

across and 1% inches in thickness. A large number of metal 

erts were included. Electronic preheating time was only 45 to 
seconds. 


By means of RCA electron 
ubes, 60-cycle commercial power is changed to power at a fre- 

ency of several million cycles per second. When this power is 
passed through the preform it generates heat within the preform, 


t ' Heat is instan- 
taneous and uniform throughout the preform pellet. When the 
power is shut off, heating stops immediately; there is no residual 
heat to coast temperatures beyond desired limits. With thermo- 
Se\‘ing plastics, which set with the application of high tempera- 
tures, the quick heating possible with electronic heat permits 
greater workability and results in fewer rejects. Production-line 
techniques can be employed, cutting processing time to a few 
Minutes—or even seconds. 
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Working conditions are improved because no excess heat is dis- 
sipated into the work area; there are no gases or vapors to con- 
tend with. Electronic heating is noiseless, vibrationless, requires 
no special foundation or installation expense, and takes little 
floor space. Electronic-heating equipment is also a high-power- 
factor (90%) load on the plant electric-system. 


Turn to Electronics for Solution of Your Own Problems: For in- 
formation on the electronic-heating equipment used in this appli- 
cation, write to RADIO CORPORATION OF AMERICA, Electronic Appa- 


ratus Section, Camden, N. J. 


Electron tubes are providing a practical solution to hundreds of 
diversified manufacturing problems—process control, machine 
control, heat-treating of metals, plant protection, and a host of 
others. Consult with RCA tube-application engineers for infor- 
mation or advice on the application of electron tubes in your own 
plant. For examples of electronics at work in industry, send for a 
copy of the free booklet, “16 Examples of Electron Tubes at Work 
In Industry.” Write to RCA, Commercial Engineering Section, 
Dept. 62-57Y, Harrison, N. J. 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION @ CAMDEN, NEW JERSEY 

























"GREATNESS 1S NOTHING BUT MANY SMALL TRIFLES” 


Old Proverb 











The precision required of Connecticut This is one of many special instruments 


Telephone & Electric Division’s production in Connecticut Telephone & Electric Divi- 
keeps us on our toes .. . developing new sion’s plants. Each is designed to assure 
and better manufacturing methods... our armed forces of better products. Each 
devising improved techniques of quality one contributes its trifle of greater de- 
control. One example is the crystal tester pendability and higher accuracy to the 
developed by our engineers which gives electronic and communications equipment 
us a quality check in quantity. you will use after the war. 



















Eliminating the element of human error 


To meet modern standards of manufacturing, 
random spot checks are not enough. At the 
left is a sweep balance recorder, recently 
developed in our engineering department, 
for making 100% production tests of radio 
crystals. It makes a permanent and simul- 
taneous record of frequency deviation and 
activity vs. temperature. It plots 71 two- 
curve diagrams with a total of 4,000 meas- 
urements, in less than an hour. This instru- 
ment is adaptable to diversified industrial 
applications which require the recording of 
two sets of variables. 








CONNECTICUT TELEPHONE & ELECTRIC DIVISION | © 


GREAT AMERICAN INDUSTRIES, INC. * MERIDEN, CONNECTICUT 
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“BO” POWER RELAY 


The “BO” relay is an all-purpose 
double pole power relay. Like 
other Allied types it is ruggedly 
designed yet features compact- 
fess and minimum weight. This re- 
lay utilizes molded Bakelite insu- 
lation throughout. Contact rating 
is 15 amperes ot 24 volts DC 
or 110 volts AC non-inductive. 
The “BO” relay can be furnished 
normally open, normally closed or 
double throw and is available for 
either AC or DC service. Weighs 
4 ounces. 


ie a we constant progress 
MARKS ALLIED 
RELAY DESIGN 






“DO” TYPES 
3 and 4 POLE 


The “DO” three and four pole E : 4 3 ‘ a 
relay is similar in function to the ; Marking time or “resting on laurels 
“BO” type described above. It - in no way reflects Allied’s engi- 
supersedes the old three and 2 neering and business philosophy. 
four pole type and features such A specific control does a good job 
modifications as simplified ter- ~ i ; P : 
hk cenminemins, ettdita ; ee we ... but can it be improved? Allied 
contacts, and improved mechanical ; engineers and field staff check its 
structure. By using molded Bake- > working performance .. . seek pos- 


ay eine Seeger, greeter sibilities to better or broaden its 
electrical clearance is provided. 


Contacts are rated at 15 amperes usefulness. 

ot 24 volts DC or 110 volts AC Thus refinements, revisions and 
non-inductive. Can be furnished . 7 a . modifications in basic types of re- 
formally open, normally closed, — “f lays come about—as in the three 
double throw and for AC or DC P = “ " 

; _ : : ond four pole "DO" and the 
service as specified. Weight for ; ed : rs ni 
three pole type 7 oz., four pole : , all-purpose double pole 1) 
7% oz. . ; —4 : types described herein. Keeping 

Three pole Height 24"; Length pace with the constant engineering 
1%"; Width 1%"; Four pole progress of manufacturers whose 
. 1 “. “ - P 
ee be ane ” products require electrical control 
tf’ ° es : : : 
. ... anticipating their requirements 
. . epitomizes Allied's philosophy. 
Let your control problems become 
our engineering projects. 


O ALLIED CONTROL COMPANY, INC. 


| “TI 
| iJ GENERAL OFFICES: 2 East End Ave. (at 79th St.) New York 21, N. Y. Factories: New York City (2 East End Ave.)— 
Plantsville, Conn. Chicago—4321 Knox Avenue, Chicago 41, Illinois. In California: Allied Control Co. of California, Inc. 


1633 South Hope St., Los Angeles 15, Calif. 
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IN THE NEW AUTOMATIC ELECTRIC CLASS “B” RELAY 


@ Check over one by one the qualities you want most in 
any relay. Here, in this new relay, you will find them 
all—combined to give outstanding performance in any 
electrical control application. 

Sensitive enough to operate on minute current, the 
Class ““B” has also the high contact pressure needed 
for perfect closure— 

Compact enough for multiple mounting in small space, 
yet with ample power for operating up to 28 contact 
springs— 

With inbuilt quality needed for long service under 
tough conditions, and the dependability provided by dual 
circuit paths through independent twin contacts— 

It will pay you to get the full story on this remarkable 
new relay. It is one of the forty basic types described 
in Automatic Electric’s catalog 4071-D. Write today 


for your copy. 


AUTOMATIC 
ELECTRIC 





“2 
A 


4 
« 








ONLY THE CLASS "B’”’ RELAY HAS 


ALL THESE DESIGN FEATURES: 


Twin Contacts—providing dual circuit 
paths for maximum reliability. 


Efficient Magnetic Circuit—for sensi- 
tivity and high contact pressure. 


Unique Armature Bearing—for long 
wear under severe service conditions. 


‘Compact Design—for important sav- 


ings in space and weight. 


Versatility—Available for coil volt- 
ages to 300 volts d-c and 230 volts 
a-c, and with contact capacities up 
to 28 springs; also with magnetic 
shielding cover if desired. 








AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street ¢ Chicago 7, Illinois 


In Canada: Automatic E 


(Canada) Limited, Toronto 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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H™ is a good little blower—and it has a motor that will keep 
it running smoothly for thousands of hours on continuous 
duty. Its excellent reputation for long life is backed up by years 
of engineering experience in working out a wide variety of ap- 
plications. Redmond Micromotor Blower Units are built in single 
and dual types for Alternating Current operation with delivery 
from 40 to 120 cubic feet per minute. D.C. types are also avail- 
able. Write us today for complete information. 
Composite view of 
Redmond facilities 
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LONG LIFE 


FOR SMALL BLOWER REQUIREMENTS 


MICROMOTOR BLOWER UNITS 








Af 


‘1a! ‘ é 4 ( ; ; 


, NEON d ‘ 
OWOSSO, MICHIGAN, U.S.A. 


MICROMOTORS *X DYNAMOTORS W CONTROLLERS W BLOWERS 





& . % » 
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6 for TOP PERFORMANCE 


Deico Appiiance Morors are statically 


and dynamically balanced for smooth oper- 
ation under all operating conditions. Ex- 
haustive efforts are made in our testing 
laboratories through exacting checks with 
costly precision instruments to make 
these small motors star performers. ..eco- 


nomical to operate . . . enduring in service. 














You will never find a use for one of these 
remarkable little motors as tough in its 
demands as the torturous tests which we 
give them to prove their stamina. What- 
ever your need in fractional horsepower, 
a Delco Appliance motor can be made to 
fit it. DeLco AppLiaNce Division, Gen- 


eral Motors Corporation, Rochester, N.Y. 


1 HORSEPOWER 
MOTORS 
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a Push, alum 






Model 420C Linear Actuator 


Model 156A Power Unit 
Model 1113 Rotary Actuator 


1164L Rot 
iitnumu“: =e 
(with temperature control) 


Whatever mechanical action is wanted 











— motion in a straight line — through 
an arc—or steady turning —there’s a 
Lear unit to provide it. 


These units are compact — fit into 
almost any available space. They are 
powered by Lear precision-built 
motors with the Fastop Clutch, so 
that they do not overrun and precise 
positioning is possible. 


When advantageous, their motion can 
be transmitted around bends into out- 


of-the-way places through Lear Flex- 
ible Shafting. 


Industry is going to find many needs 


- ¢ / 5 
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for these capable units. You may al- 
ready have a problem of motion which 
one of them would solve at a saving 
of time and money. 


If you have, please write and let us 
know. While our engineers are ap- 
plying these devices to war 


needs, they will be glad to j SS 


discuss with you whatever 
problem you have. 
Dept. 81 


LEAR, 
Incorporated 
Piqua, Ohio 


Name. 
mo 


Piqua, Ohio 
Gentlemen: 


Please send me your free booklet showing 
Lear equipment and its mony applications. 












INCORPORATED, 


LEAR, Incorporoted 















—— 





Address 








City 








State 
ofa 


1 
1 
{ 
| 
| 
formerly Lear Avia, Ine. 
J 
\ 
| 
1 
1 











This Type A-31-1SA Oster — 
_ Moter.operates dependably. 
: pee aeereh oppticurens: ” ; 





ACTUAL PERFORMANCE CURVE OF 
: TYPE A-31-1SA SERIES MOTOR AT 26 VOLTS 





& % EFF. 


8 RPM. x 10 





























wile << -- <= 


TORQUE — INCH OUNCES 


Rating of type A-31-1SA Motor 
Horsepower — 1/50 intermittent. 

Speed — 10,000 rpm. 

Voltage — 26 D.C, 

Winding — series. 

Rotation — clockwise viewing rabbet end. 
Duty Cycle — 15 min. on — 30 min. off. 


Features of type A-31-1SA Motor 


Housing — die cast aluminum, totally enclosed. 

Finish — black anodized. 

Weight — 11 ounces. 

Bearings — High quality single shielded ball 
bearings, lubricated with grease suited for 
any specific application. Bearing housings 
fitted with steel inserts. 

Brushes — High grade metal graphite of am- 
ple size to assure unusually long brush life. 

Thermostatic Protector — Prevents motor burn- 
outs, adjusted to open motor circuit in ap- 
proximately one minute under locked rotor 
conditions at rated voltage. 

Temperature Rise — 55° C. maximum frame 
temperature rise at rated load. 

Mounting—Standard 34,” dia. Air Corps rabbet, 

Modifications —Special shaft extensions, mount- 
ing arrangements, leads, etc. Information re- 
garding motors for specific applications fur- 
nished upon request. 

Suitable for various aircraft applications. 


All ratings and data are approximate. 
























Now available .’ yan 


OND Motors. i 


thermostatically protected 









to prevent motor burnouts, and ad- 
justed to open motor circuit in ap- 
proximately one minute under locked 
rotor conditions at rated voltage... 


Here is another Oster motor with features that make it 
ideal for many applications in aircraft. The thermostatic 
control prolongs the life of the motor by preventing burn- 
outs. Its weight (11 ounces) and body size (14, x 3”) are 
reduced to a minimum without impairing efficiency. The 
performance record is backed by 16 years of engineering 
experience in the fractional-horsepower field. 


You can depend on it to deliver creditable results chat 
add to your own reputation for selecting sources wisely. 
Let us help you fit this or other Oster motors to your re- 
quirements. Write for further details. 


IN 1955 — YOU'LL WISH YOU HAD PURCHASED 
“EXTRA” BONDS IN 1945 — BUY YOURS TODAY! 


John Oster 


Manufacturing Co. 


DEPARTMENT E-23 e RACINE, WISCONSIN 
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WHEN YOU GET TO THE 
VARIABLE CAPACITOR 


No component today is more important than the tun- 








ing unit. On it, to a large extent depends your over-all 
design and, consequently, the essential sales features of 
your product. 


And whether your call is for a variable capac- 
itor or a complex tuning assembly, R/C can offer more 
and better informed help than you can obtain from any 
other source. Here you will find an unsurpassed wealth 
of specialized tuning unit experience at your disposal— 
ndozens of standard types from which to choose—and facil- 
ities fer the design, engineering and quantity production 

“OPeny special unit that may be required. 


~. RADIO CONDENSER Co. 


CAMDEN, N. J. 
RADIO CONDENSER COMPANY LTD., TORONTO, CANADA 


(Suppliers to Set Manufacturers) 
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WHAT NEXT4 


WILL THEY DO WITH THESE 


rIBERO OF 
bLADG 








DELICATE RELAYS ana 


switches in many of the Na- 
tion’s busy telephone ex- 
changes are kept free of 
harmful dust, dirt and lint 
with Fiberglas DUST-STOP* 
Air Filters installed in the 
air conditioning systems. Ad- 
hesive-coated glass fibers ac- 
count for the great efficiency 
of these popular replacement- 
type filters—having great sur- 
face area for catching dirt— 
providing clean air at lowcost 
for forced- warm-air -heated 
homes as well as industry. 





IN 37,000 HP TURBO-GENERATORS—as in midget, pitch- 
change motors for aircraft propellers—electrical engineers 
are utilizing the unique properties of Fiberglas* Textiles 
to provide better electrical insulation. Woven from strong 
yarns made of fine filaments of glass, these Fiberglas tapes 
and cloths (and braided sleevings) are highly resistant to 
heat, moisture, oil and corrosive vapors. When used with 
suitable impregnants they make possible better perform 
ance and longer life for hard-pressed, vital-to-victory elec 
trical equipment. 











Fiberglas, in its many forms, 
is today contributing to the 
production of better mate- 
rials of war. New uses are 
constantly being found for 
this versatile basic material. 
Some of these developments, 
now closely guarded military 
secrets, promise even more 
exciting advantages to users, 
even greater benefits to hun- 
dreds of industries nowserved 
by Fiberglas. For information 
and application assistance, 
write Owens-Corning Fiber- 
glas Corp., 1807 Nicholas 
Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., 


Oshawa, Ontar 





“LIVE” BLOOD for transfusions now 
flies the Pacific—packed in light- 
weight plywood “iceboxes” insulated 
with fleecy Fiberglas. With a single 
loading of ice, safe temperatures are 
maintained for more than 60 hours! 
Fiberglas Thermal Insulation helps 
make this possible due to its low heat 
conductivity and light weight—two of 
many properties that have made it 
“first choice” for insulating aircraft, 
railway cars, trucks, buses and ships. 











CURTAINS OF FIBERGLAS CLOTH, coated 


with specified synthetics, serve as weath- 
erproof doors and side walls of demount- 
able repair-shop hangars at advance air- 
craft bases, close to the enemy. The Fiber- 
glas textile base, being glass, doesn’t 
stretch or shrink; is unaffected by tem- 
perature changes; will not rot, decay, 
mildew. Wartime uses— such as water 
tanks, flexible ducts, battery covers, etc. 
— suggest innumerable peacetime appli- 
cations for coated Fiberglas cloth. 

















FIBE 


*T. M 


- Reg. U. S, Pat, Off. 
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Allen-Bradley con- 
trol panel with 12 
units and terminal 
board for easy wiring. 








ALLEN-BRADLEY 


\ | 
| UN 3 














Is your , ile Limit switches are so important in automatic 


motor control that it takes 72 pages in the Allen- 


Bradley catalog to list all the latest develop- 
uUfr- - ments in A-B limit switches. An additional special 


24-page technical bulletin tells how and how-not 


to install them. 
CH Pimit G witch Let us send you this 96-page limit switch catalog 


for your file. It is full of valuable suggestions, dia- 
grams, and pictures... just what every machinery 


44 engineer needs to solve unusual motor control 
problems. And for the tough jobs call your nearest 
’ ; . ‘ate 
Allen-Bradley engineer. There is no obligation. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wisconsin 


ALLEN-BRADLEY 
Se | 


rs 





Sty : 


feep gba iver he etal Uniform 
at +%% of 1% 


Built into new equipment or incorporated into equipment 
already in use, Raytheon Voltage Stabilizers improve the 
operation of electrical equipment by stabilizing varying input 
voltages to 14% of 1% within 2 cycles. 

Because they have no moving parts... nothing thet wears out, 
they require no-adjustments or maintenance. Simply hook them 


up and Raytheon Voltage Stabilizers will give years of trouble- 
free service. 


Many models and ratings are available for practically every 
application requiring uniform — All stabilize voltages 

at any load within ratings to + 14%. 

Standard Raytheon Voltage Stabilizers may be had for controlling 
A. C. input variation of 95 to 130 volts or 190 to 260 volts. 
Write for bulletin DL48-537. It gives dimensions, operating 
characteristics and other important data. 





HARMONIC CONTENT 
f The high magnetic density in 


one of the transformers intro- 
duces harmonics in the output 
voltage wave. The actual har- 
monic content is usually unimportant except when 
instruments are being calibrated. 
The output wave form is illustrated in the accompanying 
figure and table. 
ANALYSIS OF OUTPUT VOLTAGE 

Curve Input Percentage Harmonic 
__No. Volts Ist 3rd 5th 7th 

| 95 99.4 7.1 2.2 Trace 

ll 131 96.8 24.0 7.0 3.6 

















Tune in the Raytheon radio program: ‘MEET YOUR NAVY,” every Saturday night on the Blue Network. Consult your local newspaper 


The coveted Army-Navy “E,” for 
RA N Excellence in the manufacture of 
war equipment and tubes, flies 
MANUFACTURING COMPANY over all four Raytheon Plants 


Electrical Equipment Division where over 16,000 men and wom- 
190 WILLOW STREET, WALTHAM, MASS. en are producing for VICTORY. 


i Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 
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FOR ELECTRICAL APPLIANCES 


TUPAKOFF Insulators—engineered to meet the rigid requirements 


of mass production methods—offer profitable advantages to manu- 
facturers in the appliance industry. 


They are mechanically strong to withstand manufacturing oper- 
ations—dimensionally accurate for quick assembly—always uniform, 
keeping production lines flowing smoothly. Made of ceramic—inor- 


ganic, dense, non-hygroscopic materials—they provide maximum 
electrical protection. 


Stupakoff facilities are geared to provide an unending flow of 
precision insulators to builders of electrical and electronic products. 
Many styles of insulators are stocked for immediate shipment. 


Write us about your requirements. A competent and experienced 
staff will work with you in the development of engineered ceramics 
for your products. 


BUY MORE WAR BONDS 


Ia STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


sii Ceramics for the World of Electronics 


} 
1] ACHIEVEMENT 
\| 


Propuct ENGINEERING JuLty. 1945 J P; 








—o 
— 


Motors, Generators, Motor Gen- 


) || zzz Lelan d ELECTRIC COMPANY 


DAYTON, OHIO «+ IN CANADA, LELAND ELECTRIC CANADA, LTD....GUELPH, ONTARIO 


945 : : . 
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This Hoist Can’t Go Too Far 














There’s a limit to how far a hoisting operation can safely go. These Meteor 
Electric Hoists protect themselves automatically, should the operator fail 



























Here is How It Works 


to stop the hoist in time. 


) 
y 





Chisholm-Moore Hoist Corporation of Tonawanda, New York, use two N 
Micro Switch snap-action switches in the safety limit which make it impos- F>* 

sible to jam the lower hook block into the drum. 

When the hook block reaches its uppermost limit of travel, it raises a limit 
lever. This is mechanically connected to the two Micro Switch snap-action 
switches which break the pilot circuit, stop the flow of current to the motor, 


and apply a quick-acting motor brake. 


Two roller lever actuated switches are used. 


These streamlined Meteor Electric Hoists, backed by 50 years of hoist build- Sins Suet, bel “Oi addin the enema ode 


ing experience, make use of Micro Switch products in a design which utilizes - reg it strikes lever "8" which is connected by @ 

shaft to cams "C". One cam is set slightly ahead of 

all space to advantage . . . avoids all cumbersome bulk and excess weight. rd other in order that one switch may be operated 

irst. 

This use of these dependable, long-lived, snap-action switches is typical of Operation of switch “D" opens the pilot circuit of the 

: f ; ; ; , ; hoisting motor, Should the gear train continue to 

the increasing use which every branch of industry is finding for Micro move in excess of a predetermined amount, the sec- 

— ; . , i . ond cam operates switch "E" which closes the lower- 

Switch products. In some applications their sensitivity, the small operating ing pilot circuit, momentarily reversing the motor. 

‘ 2 This lowering circuit is again opened as soon as the 
force and small travel required to operate them are important. In other > Seabees 6 aati aieees. 








applications the ability of these tiny switches to handle substantial amounts 


ORR LT Ny RAE EAT I lp ae DO YOU NEED A SWITCH TO... ( 
of power at line voltages without the use of relays is of prime importance. coutead tompacabene, tale to Gatlaas peed h 
TY mae nn ae ae M — es — ’ , ucts, bottle fluids, record airplane flights, make 
Their millions of accurate repeat operations make these switches valuable change, dispense drinks, heat water, control Pp 
; : : . eo aed . . : electronic tubes, or steer ships? Micro Switch , 
components of the highest type of industrial products. snap-aolten sutidhes eecsvesidly enatval many hi 
such operations ... and thousands more. Micro 
Switch engineers, experienced in the applica- Ww 










tion of millions of these precise, snap-action 




















= switches to products for both war and peace, a 
LET’S ALL BACK THE ATTACK .  :..4 BUY EXTRA WAR BONDS will be glad to show you how they can add 
\ A, . long life and reliability to your product at 
lower cost. Write for the Micro Switch Hand- 
book-Catalog today. 
© First Industrial Corporation | 
f ; The basic switch is a thumb-size, 
M Ic R MARK feather-light, plastic enclosed, pre- 
MS cision, snap-action switch, under- 
cata e WI | Cc ke writers’ listed and rated at 1200 
V. A., at 125 to 460 volts a. 
A DIVISION OF FIRST INDUSTRIAL CORPORATION Capacity on d.c. depends on load 
characteristics. Accurate repro 
Freeport, Illinois, U.$, A., Sales Offices in Principal Cities ducibility of performance is main By 
tained over millions of operations. Basic switches of differ 
Pe PS J ent characteristics are combined with various actuators and Weg 


metal housings to meet a wide range of requirements B 
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V'D LIKE TO SEE 


ABOUT SOME SMALL 


MOTORS DO YOU 


KNOW WE MAKE 
MOLDED PLASTICS, 
100? 





THIS conversation might 
easily occur at our re- 
ception desk because 





here under one roof and 








management we produce 








both small motors and 







molded plastics in large 






quantities for usein widely 
different products. 


YES, YOU CAN BUY BOTH 


-_ AT GENERAL INDUSTRIES 


+ 
Br) 
SP Take small motors. We’ve built Smooth Power 


units for many years for our own line of velvety operat- 

















ing recorders, record -changers and turntables. We 


- supply standard or designed-to-order Smooth Power 
. drives and assemblies for automotive devices, controls 


and other small electric products. Our customers include 
= leading manufacturers in a wide range of industries. 


» i... about molded plastic parts. We have the [yy E 


equipment for small and large work in any quantities. 
7 Our engineers, mold makers and machine operators ENERAL 
: have the combined “know-how” to deliver better plastic 
parts quicker and at prices in line with our established NDUSTRIES 
high quality. If you visit our factory (and you'll be 
solar epeaiatnt COMPANY 


welcome) you'll be amazed at the diversity of our work 








and at the length and quality of our customer list. 


Yes, you can buy both small motors and 
I § molded plastics for your postwar prod- 
ucts from General Industries. We suggest 








ao a general discussion now, to be followed 

under: by details when our war work has been 

t 1200 . a * . oe 

ee a finished. It will be appreciated if you will 

on load Be address the specific division ... motors 

repro Be -_—"- 

anal or molded plastics. 

t differ: 
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Tin-Dipped Copper Terminal Lugs 


° Special Vitreous Enamel Holds Wire Resistance j 
Rigidly in Place — Insulates and Wire Wound 
Protects the Winding on Ceramic 


+ es —' ore . 
: ee ssseesentasatnecas | aa ‘ 
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Convenient Mounting Brackets Pa ” 





Even Winding Prevents 
“Hot Spots” and Failures 








¥... you see a few of the important features that insure 
long life and trouble-free service in every Ohmite Resistor. In 
the lug type illustrated above, the resistance wire is both 
mechanically locked and brazed to copper terminal lugs to 
assure perfect electrical connection. Time-proved Ohmite vitreous 
enamel construction dissipates heat rapidly . . . withstands 
humidity. Today, Ohmite Resistors are extensively used in 
the Armed Forces, Industry, Communications, Research. Made 
in a wide range of types and sizes in stock and special units for every 


need. Consult Ohmite engineers on your resistor problem. 


OHMITE MANUFACTURING COMPANY 
4820 FLOURNOY ST., CHICAGO 44, U.S. A. 





2 RightwhOH MITE 


RHEOSTATS ° RESISTORS °* TAP SWITCHES 
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HE new Kodak Transfax Process for reproducing draw- 
) F ings on metal—accurately and completely—is simplic- 
ity itself to install. It requires no priorities or scarce equip- 
ment, no special training of workers—it is handled in ordi- 


nary light, with just a regular spray gun and a water hose . . . 





And in operation, five easy steps—easy even for begin- 


ners -complete the process: 








Place drawing in con- 
tact with the sensitized 
surface... 


Using an ordinary spray ? 
cun, coat the metal sheet 

ther nonporous mate- 
with Transfax Primer. 


Spray with quick-drying 3 
Transfax Spray, for a 

light-sensitive surface that 
reproduces any drawing ese 


The TRANSFAX PROCESS, taking hours less than 1a- 
borious scribing, proves itself the fastest of all aids to tem- 
plate-making . . . transfers full-size working drawings di- 
rectly to template material . . . quickly . . . accurately. 

Efficient, economical, the Kodak TRANSFAX PROCESS 
speeds production in many ways—especially where layouts 
are complex . . . where instructions must go on templates 
... Where many reproductions are needed . . . where differ- 
ent parts can be laid out on one sheet. For full information 


write: Eastman Kodak Company, Rochester 4, N. Y. 


Saves Time... Ends Error... Speeds Production 


1945 








4 


Rinse, 
ammonia solution... 
expose briefly to then hose with water... 
are or mercury vapor light. and the drawing is on metal. 


After 


overcoat oft 


first with weak spraying on 


is ready for fabrication, 


ANOTHER METHOD, reproducing working 
drawings directly on template material, is 
the KODAK LINAGRAPH PROCESS. Light 
sensitive Kodak Linagraph Transfer Paper, 
laminated to the template sheet, permits 
“printing” the layout by either contact or 
projection. In the contact method, line-for- 
line duplication is identical in size with the 
original drawing. In the projection method 
. . valuable in 
the making of experimental models. With 


variation in scale is possible . 


either method, reproduction is photographi- 
cally accurate and complete. 





an 


Transfax 
Primer, your reproduc tion 
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TELECHRON MOTORS AVAILABLE NOW" 


...and at low prices! 
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THE things engineers demand in a time switch are 
absolute accuracy, dependability and long life. You 
can guarantee these advantages if your switch has 
a Telechron synchronous motor. 

Telechron motors, operating in perfect synchro- 
nism with all commercial AC frequencies, are 100% 


accurate. They’re self-starting, reach rated speed 


Here's New 
for 


Time Switch 


TIMER SWITCHES 





GENERAL PURPOSE 
24-HOUR TIME SWITCHES 


“s 
a) 
f 


a 
ye. 











, 


es * At present, AA5 priority required 





NIGHT AND DAY 
THERMOSTAT SWITCHE 


¢ 
7, 


almost instantly, take little power. They’re light 
and compact, yet develop many times the power of 
any spring-driven clock mechanism. Precision build- 
ing and an exclusive lubrication system assure long, 
trouble-free life. 

Their advantages are the result of Telechron’s 25 
years’ experience in making synchronous motors 

. and of adapting them to the most exacting de 


mands of timing, switching and control instruments 


Our pioneering experience in application engi- 
neering is at the service of time switch manufac 


turers who want a better motor for their post-war 


products. There’s no obligation. Just address Motor 


Advisory Service, Dept. D. 


Teleclyon 


REG. U. S. PAT. OFF 
WARREN TELECHRON COMPANY - ASHLAND, MASS. 


Makers of Telechron Electric Clocks and Synchronous Motors 
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TEMPERATURE °F 


CLARE "Cectom-Gaudt” RELAYS 


Help Micromax Electric Controls 
Maintain Precise Furnace Temperatures 


Clare Type ‘“‘C” Relay is used to regulate the flow of electric 
energy in the Micromax Electric Control. This product of Leeds 
& Northrup Company of Philadelphia, Pa., proportions the 
duration of “‘on-heat” to “‘off-heat” which provides the precise, 
even heat control demanded in the operation of electric furnaces, 
ovens and baths. 

To maintain precise temperature the Micromax Electric Con- 
trol employs two electrical balances: one to measure tempera- 
ture; the other to carry out control action. A knob on the control 
instrument is set to prevent temperature from overshooting the 
control point ... especially important when a furnace is being 
brought to temperature under a full heat-head. 

Whenever the temperature leaves the control point, a Clare 
Relay modifies the on-off action of the contactor to readjust 
heat-input and restores balance in the control circuit. 

Leeds & Northrup engineers chose a Clare Relay for this im- 
portant part of their control unit because the flexibility of Clare 
“custom-building” gave them the sensitive, positive action, the 
absolute dependability, and the accuracy to meet most exactly 
their requirements. 

This use of Clare “Custom-Built” Relays to operate delicate 
controls is typical of the way in which engineers and designers 
everywhere are finding Clare the exact relay for the unusual 
application. The Type “C” Relay offers youa y evel that permits 
a wide range of contact ratings, the choice of five different con- 
tact forms or any combination of them, either flat or hemis- 
pherical contacts of rare metals or special alloys, coil windings 
to match the circuit and application. 

What is your problem? Let Clare “custom-build” a relay to 
your specifications. Investigate the possibilities for higher effi- 
ciency and reduced relay costs. Send for the Clare catalog and 
data book. Address C. P. Clare & Co., 4719 Sunnyside Avenue, 
Chicago 30, Illinois. Sales engineers in all principal cities. 
Cable address: CLARELAY. 


=a —e 
Says in <a — 
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1600 1650 [700 1/750 1800 /850 1900 


Contact springs employing any of these forms can be furnished. 


i 
#5 
a 
“4 b ang 


Contacts of rare 


a 


altelsMceliteke lM oli(-matl >) 
Tatitiiehilels Mma itiiclile ks 
heavy break-down 


metals and special 
alloys, welded to 
tests nickel silver springs 


I 


Spring bushing in- Double arm arma- 
sulators made by a ture, stainless steel 
patented process 


ices Mmm te] ¢-111, cele! 


shaft in brass yoke 
can be furnished 





CLARE RELAYS 
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FASTER 


') DELIVERY 
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Ou. of wartime crucibles 
have come many by-products. Bi- 
metals—developed for war needs 
but of profound value in peacetime 
pursuits. 


By new equipment and improved 
methods, Chace has vastly expande 
its facilities for bigger production and 
faster delivery. 


Qu. 


Today, this greater capacity and quick- 
ened service is being made available 
for the postwar demand for Chace 
Thermostatic Bimetals. To help in 
the production of such peacetime 
products as require dependable actu- 
ating elements for temperature 
responsive devices. 


WM. CHACE CO, 


Thermostatic Bimetals and Special Alloys 
1607 BEARD AVE + DETROIT 9, MICH. 








3 DISTINCT 
T7PES 


‘ * 
| SOLD IN sheets, strips 











and FINISHED FORMS 





MOTORS 


As a result of 30 years’ specialization in the design and manu- 
facture of special motors and gear motors of from 1/3000 to 
1/3 h.p., SpeedWay has developed not only a vast store of 
"know how," but innumerable standardized units which can 
be assembled and wound in varying combinations to give 
shaded pole, shunt wound or series wound motors, engineered 
to exactly meet specified requirements of output, torque, space, 
speed and even cost. 

With these standardized parts and units, augmented by over 
3000 different gear combinations, SpeedWay can often supply 
highly special motors and gear motors at standard motor prices. 

If you have a war or post-war motor problem, send for the 
SpeedWay Motor Catalog. 


Sample Motors of types now in 
production delivered promptly 


SPEEDWAY MFG. CO. 


1846 South Laramie Avenue Cicero 50, Illinois 


~REAMETIC SEALED TRANSFORMERS 


a type for every requirement 





May we cooperate with you on design savings 
for your application...war or post war 
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of 
oC MOLDED OIL PAPER CAPACITORS 


| FIELD OFFICES IN 
NEW Y 
| ORK CITY © CHICAG 
| é ace 
ETROIT 
@ GLEND 
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"make 

a place of their © lectronies—meriting 
their seri i 
designs- With 9 


case size, Proper 


deration in new product 


capacitors have ex 

ance and can carry re 

rents. Their high shunt resistance, 
thru the moisture-proot sealing 
suits them to AF. applications at 
plate yoltages- 


CAPACITANCES: 1000 to 50000 mmfd. 
G VOLTAGES: 120 to 800 y.d-c 
9 and CN35 


109 


DRAKE NEON ASSEMBLIES 


MOTOR DATA (ilies Vo" PLAIN JEWEL 


No. 125 


COLLAR 


FIBRE WASHER 
FIBRE WASHER 


ROUND NUT 


NE 51 NEON LAMP 


SOCKET ASSEMBLY 


Pat. No. 220516 


| THEY SAVE POWER, LAST LONGER, 
ET HAVE WIDER VOLTAGE RANGE 


Torque 4.5 in. oz. at 5800 RPM 

































RAKE Patented NEON Assemblies 

raise miniature jewel lighting to new 

heights of economy and efficiency! Power 

consumption is only 1/25 watt . . length 

motor is exception- of life 3000 hours . . . voltage range 105 to 
ally high in propor- 1 ” 

tion to its light 125 volts! No. 50N offers a }” smooth, 


The power output 
of this precision 


a and —_ clear jewel. Red glass jewel also available. 
pec ¥ ll The No. 51N without jewel applies where 
merous aircraft and 180° visibility is desired. These popular 


ame ey seen patented Drake Assemblies are shipped 


teristics of its | complete with built-in Resistors and NE 5] 


| _ ; on eee Lamps. Attractive plastic shields 
™ readily be modified Neon Lamps Pp 


for a variety of | that cover and protect the Neon Lamps 
— will be ready about April 1945. 


~~ _ ELECTRICAL MECHANICAL << | WITH BUILT-IN RESISTORS FOR NE 51 LAMPS 


Series er shunt wound Completely enclosed 


Unidirectional or reversible Adaptable fer any mounting | The far greater economy, 
High starting torque Laminated field, poles . ; we f 
Low starting current Stainless steel shaft efficiency » and reliability . 


Low RF interference Two precision ball bearings | the new NE 51 NEON 

Armature and field windings Mica insulated commutator LAMPS has created a great 
Vernish improgeated end behed = Permanent ond play edjestment deal of interest in our new 
NEON Light Assemblies. 

Drake Patented features 
have been widely copied. 





























1600 Frame Motors | Series | Shunt 


Watts Output, Int. (max.) | 22 
Watts Output, Con. (max.) 5 
Torque ut 8500 RPM fin. oz.) | 3 
Torque at 5800 RPM fin. oz.)] 4.5 1 
Lock Torque lin. oz.) | 12 3 
Volts Input (min.) 5 5 
Volts Input (mox.) | 32 32 
Shaft Diameter (max.) | .250" | .250” 
Temperature Rise so*c. ft 40°C. 
Weight 





Get the original, specify 


“DRAKE”. 


M4 rs DRAKE'S Neon Pilot Light Assem- 
5 blies are only two of a complete 
MY ‘ line of better Assemblies for every 


~\ need! Do you want a copy of our 















win r) SOCKET & JEWEL LIGHT ASSEMBLIES 
E1cor ING. 1501 W. Congress St., Chicago, U.S.A. | DRAKE MANUFACTURING C0. 


DYNAMOTORS + D. C. MOTORS + POWER PLANTS * CONVERTERS 


Export) £d Auriemo, 89 Broad St., New York, U. $. A. Cable: Auriema, New York Wak! W. HUBBARD oT e CHICAGO, U. S. A. 
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The NATIONAL ACME CO. 


OHIO 
AND 8, 
CLEVEL 

STREET 

T 131st 

170 EAS 


opucT ENGINEERING - 





Acme - Gridley 4. 6a 
fhucking Autom 
Utomatics . py 


Me The Chrono mag we 
and Control st vy ~ Swite 


ontract Manuta tri 


Centrifuges 






















FRACTIONAL H.P. 


MOTORS & GENERATORS 
and 


HOW THEY ARE USED ; 





assured with 
Paragon 
PRESET TIMERS 


It was our plan to publish a booklet showing 
many of the interesting uses for fractional — 
horse-power motors and generators, complete , 
with photographs and schematic drawings— z 
thought-provoking information for engineers , 











































Paragon improved man- 
ually preset timers can 
be preset to perform a 





great variety of opera- 
tions... to allow a given 
operation to continue for 

















P, aTago 77 


BUILDER 
S OF ELECTRicay EQuipm 
ENT 


PARAGON ELECTRIC CO. 
708 Old Colony Bldg. ¢ Chicago 5, Ill. 


Mr. Tops, the Paragon symbol of top quality. 


planning their post-war products. 
wrote our many customers and asked for in- 


formation along those lines. Here is a typical 


reply: 

"| have your letter in which you requested 
information regarding the use of ''ELINCO" 
products. While | can attest to the excellence 
and reliability of your products, unfortunately 
| cannot at this time describe any specific 
application of such units because of the 


115 PARKER AVE. GLENBROOK, CONN. 


SPECIALISTS IN THE DESIGN AND PRO- 
DUCTION OF SPECIAL PRECISION FRAC- 
TIONAL HORSEPOWER MOTORS AND 
GENERATORS. 


So, we ome 
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it 


tment ony gee-Semee nature of my work. During the past several 

mined time limit , . . to years all the work | have done has been of a 

close or open a circuit at confidential nature, and one cannot easily 

h d of th describe the application of your products 

2509 for surface the end of the preset without revealing the nature of the device." 

ting. im 

— time. Synchronous motor Obviously, we have had to postpone our 
operated. Assures abso- booklet. However, as soon as official release A 1 
lute accuracy of the tim- can be obtained to describe the many fasci- pat 

: —— ower nating applications of our products, we will P 

—— a a ene publish our booklet, a copy of which will be of t 
by vibration or changes yours for the asking. app 
in ambient temperature. In the meantime, we will welcome descrip- Mo 
Supplied as standard tions of uses of fractional horse-power motors sate 

a ae aren and generators, if they can be released, and 
a ee re will be delighted to place your name on our bett 

throw switches and mailing list for ‘Fractional H.P. Motors and 
choice of 10 time ranges Generators . . . and How They Are Used" CO 

' when we are able to publish it. 
and 3 types of mounting valu 
. 2400 series for flush * of 1 
; : mot 
2509 for gang switch box mounting, 2500 for sur m | 
or handy box mounting. face mounting, 2900 for the of ¢ 
wall mounting. electric _ 
s . 
indicator Mo 
co. 

THE 








EMERSON-ELECTRIC 
CHECK these EXTRA VALUES 


MOTORS U 








RELIABILITY... 


Time-tested 


FA Yooh 





COMPLETE LINE... fianckd 
Sizes 1/200th to 5H.P. Ton Appliee 





ENGINEERING SERVICE... | Complete, 
Design— Development Coop Dione 





TRADE ACCEPTANCE... ont oished 
. 


Sales value in name Feta 





NATIONAL ADVERTISING 


Consumer Accoptence Gla SbWE 


ww a 














 amaceceeeeenaam 











These are values you can't SEE 
in ELECTRIC MOTORS 


A motor has two jobs—it must power your product and 
protect your future market. That’s why it pays to look back 
of the motor for the extra values that go beyond the physical 
appearance. ... Five hidden values back of Emerson-Electric 
Motors are tabulated above. Check them carefully—because 
no matter how good your product may be, it is finally no 
better than the motor that drives it. 


COMPLETE LINE—Sizes 1/200 to 5 H. P.... Particularly 
valuable to manufacturers producing motor-driven equipment 
of varying types, sizes and capacities is the wide choice of 
motors offered by Emerson-Electric, for practically all classes 
of domestic and commercial appliance drives. 


INVESTIGATE the extra values back of Emerson-Electric 
Motors. Give your products this extra sales value. 


THE EMERSON ELECTRIC MANUFACTURING CO. e ST. LOUIS 3, MO. 


Branches: New York « Chicago « Detroit * Los Angeles * Davenport 


ve 

es * 
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EMERSON Es ELECTRIC 


APPLIANCES 


MOTORS: FANS ~wens a 
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Emerson-Electric type IR induc- 
tion-repulsion motors are built 
in sizes from %4 H. P. to 5 H. P. 
They possess high-starting- 
torque characteristics that are 
particularly adaptable to com- 
mercial drives where an impor- 
tant requirement is the ability 
to start heavy loads. 


Emerson-Electric manufactures 
a complete line of motors in 
single-phase, polyphase and 
direct-current types, in sizes up 
to 5 H. P. 


Emerson-Electric split-phase 
motors are built in sizes from 
1/20 H. P. to 1/4 H. P., for oper- 
ating conditions requiring low- 
starting-current characteristics. 
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SMALL MOTORS 


























for General Purpose 
Applications 


Types—Split Phase, Capacitor, 
Shaded Pole, and Direct Cur- 


rent 
Speeds—1 100, 1700, 3400 RPM 
Power—1/80 to |/20 HP, de- 
pending on speed 
Voltages—up to 440 A.C. and 
250 D.C. 
Frequencies—60, 50, and 25 cycles 


Bases—Solid, Resilient or Flange 


Mountings—Horizontal, Sidewall, Ceiling or Vertical, with 
shaft up or down 





Efficiency—High for such small powers 





OHIO MOTORS INCLUDE 





Split-phase induction to '/; HP Torque to 100 oz. ft 
Direct Current to | HP Shaded Pole to |/30 HP 
Capacitor to 2 HP Synchronous to '/, HP 


Polyphase to 2 HP A.C. to D.C. Motor Generators to 


: 500 watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type 7!/. HP Dynamotors up to 300 Watts 











What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5911 Maurice Avenue Cleveland 4, Ohio 
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@ These hermetically 
sealed Acme trans- 
formers are compo- 
nents of some of the 
mostimportant equip- 
ment used by our 
armed forces. And, 
because transformers 
are the very heart of 
such equipment, — 
They Dare Not Fail! 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


Aeme_aili= Fleetrie 





APPLIANCE 
THERMOSTATIC CONTROLS 


ULANET 


15 YEARS OF “KNOW-HOW” 


TYPE ASK-SB 
THERMOSTAT FOR 
BUILT-IN USE 





Design Data AAvatable 


104 EAST KINNEY ST., NEWARK 5, N. J. 
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GEORGE ULANET COMPANY 


DEVELOPED, DESIGNED 
% a 5 AND MANUFACTUR 
SINCE 1930 


ALSO A COMPLETE LINE OF THERMAL TIMERS 








4 
4 
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RODI 





DESIGNED 
ACTUR 
930 








ERS 
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ANOTHER WILCO DEVELOPMENT 
WILCO THERMOMETAL 
(Thermostatic Bimetal) 


Mortlex 


Higher Deflection Rate +» Greater Electrical Resistivity 





This new high action WILCO Thermometal broadens 
the range of Thermostatic Bimetal application. 


PROPERTIES AND CHARACTERISTICS—Morflex provides a 
10% higher temperature deflection and electrical resistivity 
for devices or instruments requiring extremely high sensi- 
tivity from 50° to 350°F. Whether the desired function is 
Temperature Indication, Temperature Control, or Tempera- 
ture Compensation, Morflex operates dependably and 
uniformly ... saves space. 


WIDE APPLICATION FOR DOMESTIC AND INDUSTRIAL 
DEVICES—Morflex is supplied in strip or in straight canti- 
lever blades, U-shapes, spirals and helices ...or as parts of 
assemblies with shafts, studs, brackets, contacts, braids 
or springs. 


CONSULT OUR ENGINEERING DEPARTMENT— Write the 
WILCO Engineering Department for help in developing the 
proper application of WILCO materials to your products. 
Send for FREE copy of the WILCO Blue Book. It contains 
charts, formulae, and full descriptions of all WILCO 
Thermometals and other products: 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver _RINGS— 

Platinum For rotating controls 
Tungsten SILVER CLAD STEEL 

Alloys JACKETED WIRE— 


Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 


THERMOSTATIC BIMETAL— 


requested. 
High and Low Temperature 
.o “ ROLLED GOLD PLATE 
with new high temperature 


deflection rates. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 
Willo 105 Chestnut Street, Newark 5, N. J. 


Branch Offices: Chicago— Detroit— Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
* ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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‘QUALITY MOTORS 


SINGLE PHASE * POLYPHASE * DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


—— coca ec co co onal 


BYNICMRONM (GERMS DIE HERE 


... under temperature control! 


Surgical instrument sterilizers 
must not fail, that explains why 
e ’ Fenwal THERMOSWITCHES are 
> {]- specified as standard equipment. For 
positive temperature control, you 


can’t beat aFenwal THERMOS WITCH! 














— still at wor — 
but expecting soon 
to be demobilized! 





, 


%& With the reduction of war requirements 
we will be at liberty to channel our efforts 
into the production of SYNCHRON 
synchronous timing motors, time ma 
chines, and clock movements. If you 
make timing devices of any kind, we sug 
gest you write us now for engineering J 
dataa HANSEN MFG. CO., INC., 


Princeton 5, Indiana. 











Write for catalogue and complete information... to 
(Qtr ee2r@€ £2326 


4 Z ASHLAND: MASS. 
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NS 
9,312 SOLUTIONS 


Fit the relay to the job! 

To make this readily possible, 
Struthers-Dunn offers 5,312 standard 
types, each available in countless 
design adaptations to fit your needs 
exactly. These include thousands of 
styles, shapes, sizes and ratings in 
a-c types, as well as hundreds more 
of the most modern d-c types includ- 








TO POST WAR RELAY PROBLEMS 


ing those capable of withstanding 
the rigors of war equipment usage. 
Beyond the standard Struthers- 
Dunn types, at your service, are the 
full facilities of a large, specialized 
organization which, for 22 years, has 
concentrated exclusively on “tailor- 
ing” relays and timers to specific 
applications and requirements. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 


STRUTHERS-DUN 


Relay aud “Jimer Specialists Stuce (925 


— DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE © BOSTON © BUFFALO « CHICAGO «¢ CINCINNATI * CLEVELAND 
DALLAS © DENVER © DETROIT ¢ HARTFORD © INDIANAPOLIS ¢ LOS ANGELES © MINNEAPOLIS * MONTREAL 
NEW YORK e¢ PITTSBURGH ¢ ST. LOUIS ¢ SAN FRANCISCO ¢ SEATTLE © SYRACUSE * TORONTO 
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Shire Moot: A meeting of the court when 


knighthood was in flower, 
presided over by sheriff and 
landowners. The usual sen- 
tence was bodily roasting or 
dunking, to the amusement 
of all but the accused. 


* * 

We too have a “No Park- 
ing” sign in our product de- 
velopment department. We 
also “keep moving” with 
improvement on long estab- 
lished items. If we have to 
take a little “roasting” now 
and then, it only makes us 
try a little harder to perfect 
our product. 


Use MORGANITE and know 
you're right! 








CARBON BRUSHES 


MORGANITE BRUSH COMPANY, INC., LONG ISLAND CITY 1,N.Y. 











i Fractionel i serformans . SWITCHES.. 
SU institl: sieis et i tii tiaslansaih tw ~-STANDARD OR 


specific job, engineered to your exact perform- 


ance requirements, precision-built to your speci- e $ P E C / F / C A T ] 0 N 
fications, produced in volume for your needs. 

SM fractional H.P. motors are made to order § fe E l l 

with speeds from 3,500 to 20,000 R.P.M. . < 

1/10th to 1/200th H.P. — voltage from 6 to 220 


AC-DC, Illustrated is the famous SM-2 Blower ° S A TIS FA C Tl 0 N IF 


Motor; many thoysands have been made for military purposes. 
Other SM motors have been designed and produced in large $ Pp E C j 7 | f D F R 0 hal 
volume for a wide y ariety of radio, aircraft and other applica- , 
tions where rugged power, stamina, long life and dependable 
performance were primary requisites. What 


are your requirements? 
OCE- o- 
e 
I + 


ipply for Cataloeue 


DEPT. 40 





QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 


ene : ; : 
Design * Engineering * Production 54 OLD COLONY AVENUE, SOUTH BOSTON 27, MASS 
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YALE 


PHANTOM DOORMAN 
HELPS MAINTAIN 
ASEPSIS IN HOSPITALS 
WITH 
UNITED CINEPHONE 
PHOTO - ELECTRIC CONTROL 


The Electric Eye Door Opener is already widely in use in restaurants ond other 
public buildings ... In hospitals, where sanitation is of even more importance, 
it is still comparatively new. Located between major operating rooms and the 
doctors’ scrub room it makes possible the automatic opening and closing of 
doors without touch of hands. These controls are the result of the merging of 
Yale and Towne’s extensive knowledge of mechanical door devices with the 
Electronic engineering of United Cinephone Corporation. They can be set to 


operate within whatever interval of time is required between the opening and 
closing of the door. 


ithout 
hone Electronic controls are almost Ww 
P 


e Electronic fields include : 
ing, counting, sorting, heating. 1. Industrial peg — 
: ing, i 
roblem of measuring, epee and unreliable, you = 2. Aircraft Communications 
our plant, area the problem ELECTRONICA" 3. Test-Laboratory Equipment 
sibility of a ilities in Electronic — pe cone 4. Radio and Audio Equipment 
e e 


OTHER APPLICATIONS of United Cine 


limit. If you have a P — 
or some other a i : 
i i the po 
to investigate ' Boyne 
pe where our extensive experience @ 
That's 


: : in 
ur inquiry W? 
facturing can be of invaluable help. Yo 
ing, and manu 
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efficient operation with 
CANNON D.C. SOLENOIDS 


With Cannon Electric D.C. 
Solenoids you get automatic 
trigger-action. Solenoid pull is 






positive. Cannon Solenoids may 





be operated without damage to 
a maximum temperature of 200 


‘RESISTANCE WINDIN 
| SMALL SUBASSEM 

OUR SPECIALTY 
| TRY TUTTLE FIRST 


for Strip Resistors—Porcelain Heating Elements— 
Standard and Special Heating Elements 


GS AND 
degrees C. BLIES 


A wide selection of Cannon 
Solenoids are built for various 





combinations of voltages, pull, 


Response characteristic charts like 


> “yy > arr the above (test at 28 volts) are 
armature travel, duty cycle, etc. adhe ng Fetal By 


Write for Bulletin SIOIA 
H. W. TUTTLE & COMPANY tc) ADRIAN, MICHIGAN 


J, rN\\ 


to suit design requirements. 
Nominal voltages are 12 and 24;-others by special order. 
Eight types have “holding” features. 





INDUSTRIAL 


MARINE 
AIRCRAFT 
ELECTRONICS 


} D E A complete line of a.c., d.c., 


guns, arming and releasing Universal motors 


As a reliable means of controlling or operating vari- 


ous devices, they are used for retarding magnetos in 
Starting engines, operating hydraulic valves and me- 





chanical clutches, firing machine 


a, a.c. generators generators 
bombs, dropping auxiliary. fuel 


elshd-14i 1a Semoh Zaloluileliola Smelol Mm. mm Oil 


tanks, locking retracting gears, sel Elec. plants; explosion proof 
units; Machines designed for every 
film-winding mechanisms and purpose 


for shutter control on special COMPLETE ENGINEERING SERVICE 
Our engineers will be pleased to discuss your problems and 


aid in the design of machines to meet your requirements 7 


ELECTRIC SPECIALTY CO. 


A copy of the Cannon Electric Sole- SS 208 SOUTH ST STAMFORD. cONNLOOSSS= 
noid Bulletin— 34 pages of diagrams, : 


cameras. These are only a few of 





the possible applications. 


] se 
data and photos of the complete line i. 
will be sent free for the asking. Ad- ss 


dress Dept. A-106, Cannon Electric 
Development Co., 3209 Humboldt 
Street, Los Angeles 31, California. 





Also manufacturers of Electrical Connectors IN YOUR 


7 
Post-War Planning 
Cc A Pe Py  @ ] og @ Guardians have ably served in war and peace. When victory 


is won and your production is resumed, Guardians will be ready 
to serve you again. 


Guardian Direct Drive Couplings have exclusive rubberized 
cushions. No parts to get out of order, or to lubricate. 
WRITE FOR INFORMATION 
Cannon Electric Development Co. 


Los Angeles 31, Calif. 





Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


GUARDIAN UTILITIES CO. 


Cr 


CANNON 223 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 
Representatives in Principal Cities — ELECTRIC 


Consult Your Local Telephone Book 
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Callite contacts 
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help keep them97In pasture 


There’s no limit in the variety of control 
applications for Callite Contacts. Now, 
they’re down on the farm in an electric 
fence charger made by the Kingston 
Products Corporation of Kokomo, Indiana. 
Callite Contacts make and break the charg- 
ing current 90,000 times per day and this 
continuous performance is unimpaired 


SENG 
{ be) by extremes in weather and temperature. 


- 


aa 


~~ 
If you are designing an electrical device 





which involves making and breaking of 
circuits, Callite engineers can give you 
time and money-saving suggestions. We 
offer practical help in the selection and 
application of contacts, based on 25 years’ 
experience. Callite Tungsten Corporation, 
591 Thirty-ninth St., Union City, N. J. 


Branch Offices: Chicago, Cleveland. 





Standard and special shapes in tungsten, 
molybdenum, silver, platinum, palladium, 
and alloys of these metals. Calliflex Ther- 
mostatic Bi-Metals. 
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in easily-understood, 
form. 


problems. 


Fully worked out 
are such useful 
problems as these: 


—what are the equations of 
motion of a projectile fired at 
a speed of 1,800 feet per sec- 
ond at an inclination of 27 
degrees? 











—How do you obtain a com- 
mon log from a natural log? 


—At what peripheral speed is 
the power output of an im- 
pulse turbine a maximum if it 
is driven by a jet of water or 
steam flowing at 30 feet per 
second? 














—How do you arrive at the re- 
lation between the pressure 
develoned by a centrifugal fan 
and the fan speed? 






—For maximum power, how 
must a storage battery of n 
cells be connected in a series- 
parallel arrangement with a 
constant external resistance of 
R chms, each cell having e 
volts with an internal re- 
sistance of r ohms? 


































Simply mail 
the coupon 





Brush up on CALCULUS 


with this practical refresher 


An important working tool to help you solve technical problems 
faster, this book makes available for rapid use the fundamental 
concepts, methods, and practical applications of simple calculus. 
Ihe entire subject of differential and integral calculus is offered 
readily-remembered 
756 questions and their full and direct answers give you 
the complete essentials of the subject in such a way as to in- 
crease your ability to apply the methods of calculus to practical 


question-and-answer 


CALCULUS REFRESHER 
for TECHNICAL 


By A. ALBERT KLAF 


Civil Engineer, Board of Water Supply, City of New York 
431 pages, 5'/2 x 81/2, 180 illustrations, $3.00 


MEN 


—— 
Presenting calculus practically and thor- 
means of direct 
and answers, the book is divided into 


oughly by questions 
three convenient sections. Section I on 
Simple Differential Calculus covers con- 
stants, variables, functions, limits, loga- 
rithms, etc. Section II on Simple Inte- 
gral Calculus explains the fundamental 
ideas of integration; discusses mean 
value, length of an arc, center of grav- 
ity, etc., and gives an introduction to 
differential equations. The final section 
of the book is devoted entirely to prac- 
tical problems involving calculus and 
arising in various technical fields. 


e For different topics, appropriate exam- 
ples and problems are worked out in 
minutest detail to illustrate the con- 


cepts, laws, and methods under con- 


sideration. 


See this book 
10 days 





McGRAW- HILL ' 
ON- APPROVAL COUPON 










examination on approval. In 


Name 

Address 

City and State 
Company 


Position 


PUPP ee sseeseeseeesetsessssesseeeseseser 
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McGRAW-HILL BOOK CO., Inc. 
330 W. 42nd St., New York 18, N. Y. 


Send me Klaf’s CALCULUS REFRESHER FOR TECHNICAL MEN for 10 days’ 


10 days | will send $3.00 plus few cents postage 
or return book postpaid. (Postage paid on cash orders.) 


(Books sent on approval in the United States only 

















REDUCE COSTS 
IMPROVE QUALITY 


WITH EAGLE AUTOMATIC TIME OR COUNT RELAYS 


Designed and built to give long life and de- 
pendable service for machine tools/ molding 
presses, heat treating and other apflications. 


WRITE Bulletin No. 291 


= ’ For complete data on Eagle 
TOD 1} 3 Timers and Count Relays 


wc) Sei icl, 7 Gide) ite) yale), 


MOLINE, ILLINOIS 


TIMING RELAYS REPEAT TIMERS 


COUNT RELAYS 
















RUST takes 
no holidays! 


Even though your plant is shut down, 






rust stays on the job. When equipment 
or material must lie idle, whether for a 
short week end or a long lay-up, it needs 
the positive protection of Tectyl. Easily 
applied by spraying, dipping, brushing, or 
flushing—Tectyl is economical to use, 
seals metal surfaces against corrosion for 
The Tectyl thin film 


is transparent and comes off quick and 







as long as two years. 


clean with kerosene. There is a TECTYL 
product for every rust problem. 


TECTYL 


S70Rrs Rusr 


VALVOLINE OIL COMPANY 
431 Main Street, Dept. 31 G., Cincinnati 2, Ohio 
Refinery at Butler, Penn. General Offices, Cincinnati, Ohio 
New York - Atlanta - Pittsburgh - Detroit - Chicag 
Los Angeles - Vancouver - Washington, D. C 
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RESISTORS 


























ENCLOSED 


HE LINE of Ward Leonard Wire Wound rating, but also resistor asssemblies for usual 


Resistors has been developed through over and unusual purposes. You can find exactly the 


. half a century of meeting the requirements of the resistors you are looking for at Ward Leonard. 


electric and electronic industries. The line, there- Send for the New Resistor Handbook. It 
describes the entire line giving full data 


on enclosures, mountings, terminals and mee 
wire wound resistors of every type, size and watt resistance values. 
BUY 


WARD LEONARD MORE WAR 


RELAYS * RESISTORS - RHEOSTATS — 


d Electric control _ devices since 1892 ® 






fore, is complete. Ward Leonard not only offers 





» 


* 












WARD LEONARD ELECTRIC COMPANY - 63 SOUTH ST. - MOUNT VERNON, N. Y. 
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Above: Falk Steelfiex Coupling connects a 5 HP. 1150 
RPM. motor to a rotary pump supplying hydraulic 
fluid to a molding press in a plastics manufacturing 
plant. Right: Falk Steelfiex Coupling (type FA) with 
cover cut away to show the grid-groove construction. 


Flexible and Resilient Grid-Groove Design Effectively Cushions Loads 
... Absorbs Shocks... Adjusts for Misalignment... Provides for End Float 


ALK Engineers have long recognized the importance of, 
Pone necessity for, connecting the shafts of a driving and 
a driven member by a coupling that is both flexible and tor- 
sionally resilient. 


As pioneers in the design and manufacture of precision gear 
drives, these engineers know that a coupling must be resilient 
to the degree that it definitely improves the character of the 
motion imparted to it. 


This qualification extends beyond the mere connecting of 
shafts under slight angular and parallel misalignment without 
imposing undue loads on the bearings and shafts of connected 
machinery —which is the ordinary concept of coupling design. 


In addition to providing flexibility and torsional resilience 
proper coupling design dictates the use of materials that will 
insure years of trouble-free service. 


Therefore Falk Steelflex Couplings provide both essentials of 
desirable coupling performance, insuring both flexibility and 
the torsionally resilient action that so effectively cushions 
loads, absorbs shocks, dampens vibration, adjusts for angular 
and parallel misalignment, and allows free end float for 
the shafts of driving and driven members. 


How and why Falk Steelflex Couplings do all this is explained 
on the opposite page. Here, indeed, is a short course in 
efficient coupling design. 


THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


For over fifty years precision manufacturers of Speed Reducers . . . Motoreducers . . . Flexible Couplings .. . Herring- 


bone and Single Helical Gears . . . Heavy Gear Drives . 


. . Marine Turbine and Diesel Gear Drives and Clutches ... 


Contract Welding and Machine Work. +. District Offices, Representatives, or Distributors in principal cities. 


IT ALWAYS PAYS TO CONSULT 8) 
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ia short course in 
oupling Design? 


HY and HOW Falk Steelflex Couplings Perform Better 


OW THE GRID-GROOVE DESIGN HOW THE GROOVES ARE DESIGNED. 
CTIONS. Power is transmitted 
ough a resilient grid member made of 






















The identical hubs are moderately high 












carbon bar steel, forged steel, or Falk 





‘ome alloy steel with an elastic limit of alloy cast steel. Into these hubs, grooves 








5,000 pounds per square inch and an are cut in a precise arc, with radius and 
imate strength of 250,000 pounds 


r square inch. This grid fils snugly into 





length proportional to the size of the 









coupling, to provide a snugly fitting slot 
ed grooves cut into the hubs of the for the grid member and a bearing sur- 


Laling. face from outer to inner edge of the hub. 


ANGULAR MISALIGNMENT. Under 


angular misalignment the design of the 











T LIGHT LOADS, the grid member 
ars only at the outer edges of the 








ed grooves in the coupling hub, as Falk Steelflex coupling permits a rocking 






own at right and at] and Ja in the dia- and sliding action of grid and hubs that 


am above. This permits a long, free allows the greatest freedom of accom- 





astic span between the outer edges of modation to angular misalignment, while 








bth hubs. Power is transmitted through at the same time transmitting the power 


ost the entire length of the resilient through the resilient grid with no lost 





gs of the grid member. motion or backlash. 







PARALLEL MISALIGNMENT. When 


parallel misalignment is involved, the 


TNORMAL LOADS, the grid bears 
a larger area of the grooves (2, 























in diagram) and the span of the resilience of the grid-groove combina- 


oat id is automatically shortened as the tion comes into full play. The movement 
| ad increases, enabling it to transmit of the grid in the lubricated grooves ac- 
vyee re power without increasing internal commodates the misalignment, while still 
if Wi 


ess. The grid member maintains its permitting full function of the grid- 


pacity to absorb shocks, dampen groove action of the coupling in absorb- 
als of bration, and cushion the load. ing shock and dampening vibration. 
y and 
shions 
PERMITS FREE END FLOAT. Because 


the grid member slides freely in the 


gular TPEAK LOADS, the rungs of the grid 
st for Member then bear over almost the en- 

e curved surfaces of the grooves (3, lubricated grooves, the Steelflex cou- 
pling permits free and independent end 
float for the shafts of both the driving 
or driven members, or of either one. If 
it is desired that end float be restricted, 


provision can be made to limit it to any 


in diagram) and the span of the grid 
lainee comes very short. The coupling still 
> in ° . ope 
W358 mains torsionally resilient. Also under 





t impact of shock loads the grid 






Ember flexes and transmits power 






oothly and evenly. required amount. 


There are 13 types and 33 sizes of Falk couplings to meet all requirements. For specific informa- 


tion and recommendations to meet your needs, call the nearest Falk representative or distributor. 


C BA Ke GOOD NAME IN INDUSTRY 
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APPLY VERTICAL 
GRIP TO 
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THREADS 
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GRIP THREADS 
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PRESSURE FLANKS 
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WORKING 
—_> 
THREADS 


“WORKING THREADS | 
TAKE LOAD ON 









BOLT THREADS PRESSURE FLANKS 
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WHEN YOU APPLY A LAMSON LOCK NUT 


TO A BOLTED ASSEMBLY..AND IT WILL 
HOLD TIGHT RIGHT WHERE YOU LEFT IT 





@ When you apply a Lamson Lock Nut you spin the 
nut on the bolt thread as freely as a Class 3 fit permits, 
until the bolt thread engages the thread in the locking 
crown collar. Then you'll need a wrench to seat the 
nut against the work—for it’s the grip of the threads 
in the locking crown collar that locks it on the bolt. 


Here’s what happens. When the bolt is tightened by 
the nut, the “pressure flanks” of the working threads 
of the nut stress the bolt and force the collar back 
toward its original round form. As this occurs, the 
“non-pressure flanks” of the grip threads of the nut 
are engaged, and through them is applied the vertical 
pressure which locks the nut. There is no pitch inter- 
ference since the thread has the same lead throughout. 


Lamson Lock Nuts are tapped in the usual way, then 
the threaded portion of the locking crown collar is dis- 
torted from the round on opposite sides, causing it to 
grip the bolt thread like a vise. A resilient, permanent 
spring action is imparted by heat treatment to the 
locking crown collar of the nut. This truly is a lock nut 
—and it is all metal! Because it is all metal it can be 
used under any combination of these conditions— 
Heat; the Lamson Lock Nut is in use at elevated temper- 
atures up to 800° Fahr. Ice: it is used in guns and 
motorized equipment in Alaska. Steam: all metal, it is 
unaffected by steam. Oz/ and Water: all metal, this nut 
is unaffected by either. 


Re-use in the field is important when supplies are short 
and what is on hand must do the job. Re-use in domes- 
tic civilian applications is just as important to conserve 
supplies. In impartially supervised laboratory tests the 
Lamson Lock Nut held tightly after repeated applica- 
tions, removal torque dropping less than 1 ft. lb. per 
cycle in 10 on-and-off cycles. 


On applications where vibration and shock are severe, 
Lamson Lock Nuts are meeting specification require- 
ments. They are made in standard sizes from #10-32 
up to 2-inch diameters, and unless otherwise specified, 
are provided with a non-seizing, rust-resistant black 
finish. If you have applications where vibration shakes 
nuts loose—make your own tests with Lamson Lock 
Nuts. They may solve a problem for you. Ask for sam- 
ples, or ask for a Lamson engineer to call and talk 
It Over, 


THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 








“BOLTS, NUTS & SCREWS’”—1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 


“BOLTS ARE IMPORTANT!”’— 24-page booklet of currently useful informa- 
tion for buyers of headed and threaded products, and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
—now, and in the post-war period. Sent gratis. 


“THE LAMSON BLUE BOOK’’—is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. Sent gratis. 


“SIMPLIFIED STOCK LIST’’— Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


0 Bolts are Important! 

Send information on [j Cap Screws and Set Screws 
0 Bolts () Machine Screws 

(0 CP,HP,SF Nuts [{) Lock-washer Screws 


(0 Lamson Lock Nuts 


Name of Individual 
Employed by (Name of Company ) 


Street Address 


City and State No. 1933 Copyright 1945—The Lamson & Sessions Co. 


- 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
' 


——-HERE’S A COUPON FOR YOUR CONVENIENCE.————-~ 


THE LAMSON & SESSIONS COMPANY « 1971 West 85th Street + Cleveland 2, Ohio 


Please send us [] Lamson Blue Book [ Bolts, Nuts & Screws ($1.00) 
0 Simplified Stock Sizes 


() Cotters 


(C0 Self-Tapping Screws 


Title or Kind of Work 













































































In perhaps no other field of manufacture is the 
American talent for standardization and efficiency 
more clearly shown than in the field of Industrial 
Fasteners. Today, designers and fabricators of small 
appliances or huge structures can select fasteners of 
the types and sizes they need from over 400,000 
standard items. Many of these are specialized : 
ers, developed to serve a definite useful puf 

The development of uniform standards has ma 
reduced the variety of items made, simplifyifig) 
buying problems; the use of modern precision meth 
in the manufacture of fasteners, assures interchange- 
ability and accurate fits. 

To guide the designer and fabricator of products 
and structures of all types and sizes, there is available 
a wealth of authoritative design data. When you 
base your designs upon this proved engineering data 
and the known properties of fasteners, you can have 
complete confidence in the ultimate results. 


a 
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AMERICAN INSTITUTE OF BOLT, NUT AND RIVET MANUFACTURERS 
1550 Hanna Building + Cleveland 15, Ohio 


it me 











/ 
} 


/ 


ROLLER 
onze Ketainers 





VALPARAISO, INDIANA 


~ 


C G : [ ‘eee COMPANY, INC, Manufacturers of Ball and Roller Bearing: 
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Such a connection can be developed for 
VIBRATION or continual movement in a con- you... with the necessary resistance to pres- 
nection is bound to cause trouble sooner or sure, temperature, chemical or abrasive ac- 
later .. . unless the connection is engineered tion and mechanical stress. 


for the job. 


For detailed information on the range of 


Illustrated are a few American Flexible types and sizes of “American” products, write 


Metal Hose and Seamless Tubing assemblies, for Publication SS-50. Manufacturers, engi- 


each of which és designed to meet a specific meers and machine designers alike will find 
set of conditions. it a thoroughly practical guide. anon 


BUY WAR BONDS : Buy all you can + Keep all you buy 


in Ayerican lletal flose 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Conn. 


Subsidiary of Anaconda Copper Mining Company + In Canada: ANACONDA A‘ERICAN BRASS LTD., New Toronto, Ont. 
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100 YEARS 


if you need Parts like these 
...- have you considered COLD-FORGING? 


A great variety of metal shapes are pro- 
duced on the same high-precision, high 
production machinery that is used to 


cold-forge RB&W EMPIRE bolts. 


Cold-forging gives you the maximum of 
all the characteristics you would un 
doubtedly want in such a product 


Strength. Cold-forging on RB&W equip- 
ment increases tensile strength; the grain 
is intensified, flow lines in the metal are 
preserved. The operation provides an 
automatic inspection of the material. 


Accuracy. RB&W cold-forging machinery 


can work to close tolerances and produce 


f 


parts of extreme accuracy and fine finish. 
Economy. Such parts can often be produced 
at much lower cost, due to the high speed 
production and the virtual elimination 
of scrap waste. 


THE LONGEST EXPERIENCE IN 
AUTOMATIC COLD-FORGING 


This is RB&W’s 100th year. The history 
of this company is also the history of 
automatic cold-forging, for it introduced 
the original automatic cold-heading 
machine and has since pioneered in the 
improvement of quality and the lower 
ing of costs of fasteners and other parts 
which can be cold-forged. 


ui Strong the things that make America Stioug 


In planning new parts, consider the 
many metal shapes which can be pro- 
duced by cold-forging and also that 
RB&W's experience and facilities make 
it your logical source of supply. At pres 
ent, wartime commitments have largely 
monopolized those facilities; in design 
ing for postwar, keep in mind the advan 
tages of this method. 


Russell, Burdsall & Ward Bolt and Nut Company 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, Ill. Sales offices at: Philadelphia, Detroit, Chicago 
Chattanooga, Los Angeles, Portland, Seattle... with the 


industry's most complete, easiest-to-use catalog 


PE 


co 
G°EMPIRE 
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RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


AND ALUED FASTENING PRODUCTS - SINCE 1845 
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Enginatting 





helps to oss mountains and helps to move them! 


When mile-long trains of war materials 
must cross a mountain, the powerful 
locomotives can do only part of the 
job. The locomotives can take trains up 
the grades but the brakes are relied on 
to get them down. . . and that’s where 
“Enginairing”’ has played a vital part. 

Uniform brake application and re- 
lease throughout the train are required 
to assure smooth handling and thereby 
protect lading and 


sound of the whistle travels from engine 
to caboose. By a few inches of move- 
ment of a small handle, the engineer 
commands a hundred cars or more. 

The same Enginairing that has helped 
the railroads work transportation mira- 
cles, is helping industry, too. On modern 
earth-moving equipment, for instance, 
the operator need no longer muscle 
heavy levers. Instead, with the touch 


of a finger, he moves the handles of 
small W-A-B controls . . . and governs 
an entire cycle of operations. The actu- 
ating mechanism can be designed to 
handle any force from ounces to tons. 
Interlocks can be provided, to safe- 
guard equipment from damage through 

incorrect manipulation. 
Enginairing can make a big contri- 
bution to modernizing products and 
improving produc- 





equipment. Engi- 
nairing developed 

» necessary qual- 
ities. The braking 
impulse travels the 
length of the train 
in approximately 
t time that the 


esd): 


WABCO PACKING 





WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL DIVISION 


General Offices: 
WILMERDING, PA. 


Sy 
£ 


REMOTE CONTROLS 





COMPRESSORS 


tion, in. post-war 
times. When that 
day comes, remem- 
ber that our 76 years 
of Enginairing ex- 
perience will be 
ready and willing to 
serve you. 
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A forward-looking American manufacturer 
offers Advanced Careers to 
a few qualified engineers and scientists 


* » * 


Top salaries plus high royalty earnings 
. > x 


Excellent laboratory in fine building 
located in beautiful Southern New England community 


N order to carry out a-highly developed program tance of New York —fine homes, excellent schools, 
of growth and expansion, we seek to augment modern shops and stores. 


the staff of our creative engineering laboratories . ; 
In order to receive fullest possible consideration, 
with outstanding talent...and are prepared to do nk 
‘ er your application should present a detailed and 

the things necessary to obtain it. ; 
comprehensive account of your experience and 


Applications are therefore invited from key engi- accomplishments, with particular emphasis on 
neers, research men and physicists experienced in patents you may have obtained and contributions 
industrial electronics, industrial control equipment, you have made to the origin or improvement of 
the design of automatic machines and allied fields. devices or techniques in your field. 


‘here are openings to satisfy the chief engineer, . , ' ‘ 
There E ni . y — The engagement of any candidate, of course, 
-partment head, project engineer, research engi- , : 
department head, proj aie 5 must be in accordance with War Manpower Com- 
-er and the basic research scientist. — - 
neer and the basic —_ . mission and wage and salary regulations. If your 
. . . ° ,rese > Hrec 2S g “he ye ir > Si ' ¢ ‘ 
Salaries will at least equal those paid by other present status precludes 1 change in position at this 


leading companies in the field, but in addition, each particular time, contractual arrangements can be 


candidate will receive a graduated percentage royalty on made for you to join the staff at a later date. 


the sale of all products he develo c. portion of this 


We choose not to reveal the name of this corpo- 
royalty continues even if he later leaves the company. 


ration in this advertisement but every candidate 
ae eee = interviewed will have the fullest opportunity of 
The conditions under which you will work are 


‘ , learning everything he wants to know about us. 
ideal. Our laboratory — housed in a splendid build- 8 y rc) 


; , ; . F b Further, your letter of application will be seen only 
ing —is well-equipped. You will be furnished with J 


: ; ie by principals and will be held in the strictest con- 
everything necessary to carry out the projects under 


fidence. All our staff knows of this advertisement. 
Please address your letter to Box PW-992, 
Product Engineering, 330 W. 42nd St., New York 


: a Be — 
southern New England within commuting dis- 18. N.Y. 


your direction. The laboratory is located in one of 


the most charming residential communities of 


a 
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Man’s genius for making things is Sienined - by the physical properties 7 the substances used to make them. 
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From these 
presses come 
DEPENDABLE 


AIRCRAFT DIAPHRAGMS 


@ Aircraft diaphragms differ greatly. 
Some operate in air, 
others in chemicals or water, 
and some in various types of gasoline— 
om 100 actane to 40% aromatic hydrocarbons. 
Sirvene meets any of these requirements. 


At temperatures ranging from —65° to +180° F, 
iphragms must be efficient and dependable; 


they must be flexible to permit careful calibration, 


tough and strong, for long life. 
Sirvene meets all these specifications, too. 


xtreme care is necessary in making diaphragms, 
flaw however minute, can be permitted. 


replaceable lives and expensive equipment. 
craft diaphragms should be precision built 
laboratory-type production methods, 
subjected to endless inspections. 
it’s the way Sirvene diaphragms are made. 
perhaps, the most important factor 
contributes to Sirvene’s extreme reliability, 
superior engineering 
+h controls every phase, 
the development of the correct formula 
et particular operating conditions, 
'o tre finished product. 


That's the reason why Sirvene is so dependable. 
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‘ause thinnesses of .010” to .020” are common. 
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SINCE 1878 


.-The Chicago Rawhide Manufacturing Co. has specialized 
in the manufacture of Sirvis leather products for mechanical 
application. In 1929, Chicago Rawhide chemical engineers 
began a program of research, study and experimentation to 
develop elastomers which would operate efficiently under 
exceptional conditions. Sirvene was the result, and com- 
mercial production was begun in 1935. Sirvene was then, 
and has continued to be, the leader in its specialized field. 


SIRVENE 


THE SCIENTIFIC COMPOUNDED ELASTOMER 


A Product of the Synthetic Rubber Division 


CHICAGO RAWHIDE MANUFACTURING CO. 


1305 Elston Avenue Chicago 22, Illinois 
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MITER GEAR UNITS: 


Boston Gear Standard miter gear units provide an efficient and compact means of transmitting motion at 
the same speed through right angles (around corners) and are furnished in sizes to convey 3/4 to 12 horse- 
power at 1200 R.P.M. Further, they can be supplied with the shaft projection vertically up or down or 
horizontally on three sides and, in addition, the base can be assembled on the unit for ceiling, side wall or 
horizontal mounting. These miter gear units are oil tight, they are equipped with case hardened steel 
spiral miter gears, and all shafts are mounted on ball bearings. 


Any of the following authorized distributors and direct company branches will be pleased to give you 
complete specifications and prices of these Boston Gear Standard miter gear units: 


AKRON, OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Inc. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M, Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardware Co. 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTHCAROLINA 
Kester Machinery Co. 
ANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
HARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co 
‘HICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works. Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Company 
SINCINNATI, OHIO 
Queen City Supply Co. 
(LEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co. 


DALLAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co. 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., In« 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut ardware Co 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedlt Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co. 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 
Western Iron Stores Co. 


MINNEAPOLIS, MINNESOTA 
R. C. Duncan Co. 

NASHVILLE, TENNESSEE 
Keith, Simmons Co., Inc. 

NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 

NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 

NEW HAVEN, CONNECTICUT 
C. S. Mersick & Co. 

NEW ORLEANS, LOUISIANA 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Ine. 
L. C. Biglow & Co.,. Ine. 

Boston Gear Works, Inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QUINCY, MASS. / Main’ 

Boston Gear Works, Inc. Office) 
OAKLAND, CALIFORNIA 
c. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & ( o. 
PITTSBURGH, PENNSYLVANIA 
Somers. Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Coleord-Wright Machinery & 
Supply Co. 


ST. PAUL, MINNESOTA 
R. C. Duncan Co. 
SAN FRANCISCO, CALIFORNIA 
Cc. W. Marwedel 
SEATTLE, WASHINGTON 
Cragin & Co. 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co.. Inc. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Inc. (Sls Ofe) 
Stacy Supply Co. 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
rAMPA, FLORIDA 
Lenfestey Supply Co. 
FOLEDO, OHIO 
lhe Ohio Belting & Transmission 
Company 
PRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sls Ofe) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


CAROLINA 


* x «* 
CANADA, MONTREAL 
Renold Coventry, Ltd. 
CANADA, TORONTO 
Renold Coventry, Ltd. 
CANADA, VANCOUVER 
Renold Coventry, Ltd. 
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S CCESS IN ADVANCE... right now the future of 
many post-war products is being assured well 
in advance ... For today more and more manu- 
facturers are saying: “Let’s get in touch with 
Bridgeport Thermostat; let's incorporate Bridge- 
port bellows assemblies in our new designs.” 

e What is the result? 

First, Bridgeport Thermostat engineers study 
Mr. Manufacturer’s proposed product . . . specify 
the size and type of bellows and bellows assembly 
required, basing their recommendations on exact 
operating conditions. 


Next, the manufacturer, acting on Bridgeport 


Thermostat’s report, either buys bellows and com- 
pletes his assemblies in his own shop or has 
Bridgeport do the entire job. If he does the 
latter he receives bellows assemblies on schedule, 
built to exact specification . . . ready to install... 
usually at a cost much lower than would have been 
possible in his own plant. 


Yes, Bridgeport technique is the secret ingre- 
dient in countless devices which will amaze the 
post-war world with their ingenuity and efficiency. 


Write for Bulletin NP-100. It contains informa- 
tion of interest to everyone concerned with design 
and production of mechanical devices. 


Gellows Abrssemblies... Gellows... Sellows Devices 
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Another reason why 
engineers and designers 


Joon To Coo K 


for new and improved 
components for their 
new and better products 


Gyro Seals, the most recent development 
emerging from the engineering laboratories 
of Cook Electric Company, is another of the 
many reasons why engineers and designers 
Look to Cook” and “Spring-life” bellows, for 
the solving of their unusual engineering prob 
lems. The patented design of “Spring-life 
bellows, their long life, and their adaptation 
in applications where heretofore 
bellows have been considered in 
adequote, 1s a story of interest to 





all men looking for new and im 
pr 


»9roved methods and components 
For the complete story of “Spring 





life’ bellows, send for this 44 page 
: book, fully illustrated, showing the 


Pes) reasons why these bellows have 
in sO many instances, done the 


1 Pd y 
\ impossible 


The Hew Type Rotating and Stator Seals 








2700 SOUTHPORT 





GYRO SEALS OFFER MANY ENGINEERING ADVANTAGES 


Gyro Seal construction is new in design and new in principle. The 
constant spring-rate, inherent in the ‘“Spring-life” bellows, makes 
the use of auxiliary springs unnecessary when Gyro Seals are used. 
Corrosion problems are readily overcome because “Spring-life” 
bellows can be made of all types of metals and the specific type 
of bellows is selected to suit conditions of each application. 


Gyro Seals will operate on both external and internal pressure and 
have been built to withstand 5,000 Ibs. p.s.i. They will operate in 
a range of from slower than 1 R.P.M. to faster than 10,000 R.P.M. 
Lapped finishes of sealing members can be furnished to within one 
light wave of flatness. 


Gyro Seals after passing the most rigid laboratory tests, and after 
meeting more than the requirements expected of them in tests in the 
field, have truly become a worthy addition to the line of advanced 
“Spring-life” bellows products. 





CHICAGO 14, 





AVENUE 









ILLINOIS 
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STAND BACK, 






ut in the Pacific Northwest country the trees are 
even taller than the lumberjack’s stories. Getting 


one of these monster Redwoods or Douglas Firs 


down is a job but nothing like the job of getting it up... 


C 
V 


} 
i 


ind out. They have a machine out there for doing that 
vhich makes Paul's blue ox, “Babe”, look like a year- 
ig calf. It's a heavy-duty hoisting, towing rig for 
oking up to the power take-off of @ tractor. It'll pull 
to 45,000 pounds at the rate of 79 feet a minute. And 


..Rough stuff like this 
takes ball bearings! 


one of the features that enables this mechanical blue 
ox to handle several times the maximum capacity of 
the tractor itself is the use of large-ball, deep-groove 
Fafnir Ball Bearings. It takes this Fafnir “balanced 
design” to take this kind of rough-and-tumble shock. 

If that’s the kind of bearing performance you want, 
then you want to talk with a Fafnir Field Engi- = 
neer. Write us in detail today. The Fafnir Bear- 


ing Co., New Britain, Connecticut. 


MOST COMPLETE LINE IN AMERICA BALL 
BEARINGS 


I 
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Pat'd and Pat's Pend. 








REG. U.S. PAL OFF 


... for quality machinery and products 


Great strength .. . Accuracy . . . Knurling—these features of "UNBRAKO" Socket Screws insure 
the more efficient service of any machine in which they are used. 


~ 


The Socket Cap Screw shown at left above is preferred by mechanics because the knurling of its socket 
head affords a slip-proof grip for oily fingers — and fingers are the handiest of wrenches. The knurls 
therefore speed production by saving time. 

The socket Set Screw shown at right above is an absolutely dependable Self-Locker—by virtue of its 
Knurled Cup-Point, which digs in when the screw is tightened as usual and holds tight. No amount 
of vibration will rattle it loose. 

Sizes in both screws: No. 4 to |!/2'' diameter — Full range of lengths. 

For detailed information, write for the Catalog of ""UNBRAKO" Socket Screw Products. 








KNURLED THREAD "UNBRAKO" 


Where the Knurled Point "UNBRAKO" Set Screw cannot be used, 
use our Knurled Thread Set Screw — also a Self-Locker, regardless 
of the style of point. The knurls shown in cut at left positively 
prevent the screw from unwinding. 


Available in flat, oval and dog points. 





Knurling of Socket 
Screws originated with 


“Unbrako” years ago. 











Patented 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 545 
INDIANAPOLIS @ CHICAGO e 
OVER 40 YEARS IN BUSINESS 


BRANCHES: BOSTON @ DETROIT @ ST. LOUIS @ SAN FRANCISCO 
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F rom long and varied roll-making experience Farrel-Birming- 
ham engineers know in advance the requirements of rolls used 
in eighteen vital industries. Knowing these requirements, and using 
the facilities of the largest specialty roll shop in America, we are 
able to produce rolls that fit individual needs exactly. 

Growing up with these eighteen industries, we have met their 
changing roll problems. This has not been easy. At one end of the 
list is the paper industry, requiring, for example, reverse coating 
rolls round and straight to within one-half of one ten-thousandth 
inch, or giant iene rolls twenty-five feet in length having a 
perfectly graduated increase in diameter from ends to center of 
sixty thousandths of an inch, ground with a high finish. 
In direct contrast are the rolls required for crushing and grinding 
sugar cane. Here a special metal mixture is used to produce a hard 
iron of open grain and rough texture. Cane sugar factories depend 
on the gripping and feeding capacity of their rolls to provide 
maximum extraction. 
The rolls used in producing metal sheet and strip must combine 
a smooth, hard surface with adequate strength to withstand the 
strains, stresses and impact shocks encountered in this service. For 
the processing of rubber, plastics, ink, paint, grain, cereals and 
other products there are other requirements. And so it goes—each 
industry with different needs, different specifications. 
When you need rolls, remember that we can make them—to fit your 
a exactly. Write for information about rolls for specific 
—" or for details of any of the other products illustrated 


FARREL-BIRMINGHAM COMPANY, INC. © ANSONIA, CONN. 
Plants: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles, Tulsa, 
Houston, Charlotte. 
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TELLS US HOW TO MAKE 
ROLLS THAT FIT THEIR FUTURE 
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Paper 
Metal 

Rubber 

Plastics 

Linoleum 
Rubber fered iititelte| 






Phonograph 
Records 


Asphalt 
Products 


Asbestos 
Tal 


Paints, 
Enamels, 
Grains Laequers, 
een Varnishes 







Oil Extraction 
Soap 


Textile 
Sugar 
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Grains 
Coffee 
Tobacco 


Sugor 
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— Proves IN WAR 
§ Zeerceeev IN PEACE 


Prior to the war, manufacturers preferred to use 
Perkins Gears in their respective products for the 
same reason that they now prefer to use them in the 
war materiel they are producing to rigid Govern- 


ment specifications: Perkins has the necessary facil- 





ities and skill to produce precision gears in any 
quantity and to meet any specifications that the 
best and very latest types of machine tools under 
the supervision of New England craftsmen can turn 


out. Need anything more be said? 
LET'S GET TOGETHER ON YOUR WAR OR POST-WAR NEEDS 
PERKINS MAKES: 
Helical Gears Bevel Gears Ratchets 


Worm Gears Spiral Gears Spur Gears 
Ground Thread Worms 


PERKINS oe GEARS}! 


PERKINS MACHINE & GEAR CO., SPRINGFIELD 2, MASS. 
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Landing gear of Curtiss-Wright 
Helldiver showing Flex-O-Tube 
assembled for hydraulic brakes. 
(Photo courtesy Canadian Car 
& Foundry Co.) 





FLEX-O-TUBES in the vaunted Curtiss-Wright 
Helldiver withstand the terrific strain of dive- 
bombing runs and help to provide the extra 
measure of reliability that has made the Navy’s 


air wing the scourge of enemy fleets. 


Vibration-proof, highly flexible, and durable 
under all conditions of temperature and humid- 
ity, Flex-O-Tubes have proved their superiority 
in victorious Allied aircraft, automotive equip- 


ment, and construction machinery. 


Let Flex-O-Tube Engineers, with many years of experience in designing hose assemblies for specific 


applications, assist you in your wartime and postwar problems. 
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LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 


LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 











usinc tHE Yo“ale 


TO SOLVE THE yuusaal/ 


(D) UNUSUAL APPLICATIONS of usual methods of transmit- 
ting power, timing operations, or moving materials have 
often been the solution to many a tough engineering puzzle. 
Baldwin-Rex roller chain belts, a standard solution, have 
solved unusual as well as usual problems. 








(2) IN THIS WOOD SHAPER they are used 
to revolve the irregular form containing 
the work to be shaped. An unusual appli- 
cation—but here again the inherent possi- 
bilities of Baldwin-Rex roller chain belts 
provided an ideal answer to a perplexing 
problem. 


innteteleleretes 






@) THE CHAIN IS APPLIED as shown in this dia- 


gram. It is fitted around the base of the form and 





fastened by screws extending through standard 
M-35 attachment links. Work is revolved by the 
feed sprocket engaging the chain rollers. Air pres- 











sure holds the form in contact with the guide collar. 





The next time you are faced with an unusual prob- 





lem, investigate the usual problem-solving abilities 





of Baldwin-Rex roller chain belts. 






For catalogs on Baldwin-Rex roller chain belts or com- 
petent information on your specific drive problems, write 
BALDWIN-DUCKWORTH Division of CHAIN BELT 
COMPANY, 321 Plainfield Street, Springfield 2, Mass. 
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"REX ROLLER CHAIN BELTS 


Baldwin-Duckworth Division, Springfield 2, Massachusetts Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin 
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Saginaw BALL-BEARING SCREW 


The Saginaw Recirculating Ball-Bearing Screw and 
Nut offers revolutionary friction-free operation, in- 
troducing new efficiency to unlimited applications. 
Moving smoothly on rolling balls inserted between 
the threads of the nut and the screw, it boosts actu- 
ating efficiency to 90% and up, for the first time in 
the science of screw mechanics. 


The Saginaw Ball-Bearing Screw and Nut is de- 
signed to assist in any problem of elevating or 
lowering, opening or closing, expanding or re- 
tracting. It has been successfully applied to retract- 
ing airplane landing gears, operation of bomb-bay 
doors, and movement of wing flaps on planes. It 
can be applied as well to milling machines and 
lathes as a lead screw, a jack ora 
control mechanism. Freedom 
from friction permits greater 
speeds without excessive heat 


Write for free descriptive booklet on 

your company letterhead. Depart- 
ment 25-PE-5 Saginaw Steering 
Gear Division, Saginaw, Michigan. 





generation... permits savings in power and weight 
of the motor drive . . . and reduces operating cost 
as much as two-thirds. 


Years of experimentation in the development of the 
recirculating ball-bearing steering gear for auto- 
mobiles lie behind the perfection of the Saginaw 
Ball-Bearing Screw and Nut. There may be an 
application in your products. Our engineering de- 
partment will be pleased to give your problem 
special attention. 


















THE PRINCIPLE—In the ordinary nut and 
bolt, power is consumed by friction caused 
by the threads riding on each other (left). 
To ease friction and thus decrease actuat- 
ing effort, Saginaw Steering Gear devised 
a means of inserting bearing balls between 
the threads connecting the nut and bolt 
(right), and developed a method of per- 
mitting the balls to recirculate through a 
special raceway (see inset). Operating 
effort is cut two-thirds; efficiency climbs 
to 90 per cent or more. Power may be 
applied to either the screw or the nut— 
however torque is applied, transmission 
of power is positive, uniform, smooth. 


KEEP BUYING WAR BONDS 


ANNE NN) 
SSA) 


inaw Steering Gear 
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SAGINAW, MICHIGAN. 


MANUFACTURER OF STEERING GEAR ASSEMBLIES, STEERING LINKAGE ASSEMBLIES, 
UNIVERSAL JOINTS AND PROPELLER SHAFTS, DIESEL ENGINE AND AIRCRAFT PARTS. 
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Piping Equipment Headquarters 
For Product Designers 














oF QUALITY When specifying piping equipment for your design, conside: 

ONE STANDARD what the complete Crane line offers. It saves your time... i 
SIBILITY assures your getting exactly what you need, be it for a simpl« 

ONE RESPON lubricating hook-up or a complex processing system. You 





SUPPLY choose from the world’s greatest line of piping materials—i: 
ourcE OF ’ 
ONE S brass, iron and steel—all uniform in quality and backed by sin 
gle responsibility. Your design gets the benefit of Crane Co.'s 
90-year experience in making dependable valves and fittings 
See below—the range of the Crane line in Standard Iron Body 


Wedge Gate Valves. 


















ye ho 
Me ~ 


0 

scREWE ' 

dn FITTINGS Sn bs Fuel-oil 
Bi conditioning 

unit 








SER VICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate 
Valves with brass trim are recommended for steam, water or oil lines; all-iron 
valves for oil, gas or fluids that corrode brass but not iron. Made in O.S. & Y. 
and Non-Rising Stem patterns. See your Crane catalog for full specifications. 





Working Pressures 














a 
Screwed or Flanged End Valves Hub End Valves 
Size of Valve Saturated Cold Water, Oil Cold Water or Gas 
Steam or Gas, Non-Shock Non-Shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 and 16 in. 125 pounds 150 pounds 150 pounds “ 
18 to 24 in. . 150 pounds 150 pounds 














*For steam lines larger than 16-in., Crane 150-Pound Cast Steel Gate Valves are recommended. 
(For sizes under 2-in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


=@> VALVES + FITTINGS - PIPE 
PLUMBING - HEATING - PUMPS 
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Frankly, Orange Staggered Roller Bearings are “too good" for many 
conventional applications. But where loads are extremely heavy—where 
operating conditions are unusually severe—or where even, precision 
running is absolutely essential, Orange Stagger Roller Bearings serve 
at their best. 





Because of their exclusive design, Orange Staggered Roller Bearings have 


ate much higher load carrying capacity—do the work of larger size conven- 
ron tional bearings. Thus, you can carry the required load with smaller bearings 
y. where space is limited. Or, use them equal size for ample overload 


capacity and extra life hours expectancy. 


The advantages of Orange Staggered Roller Bearings may be had in 
a full range of standard, interchangeable sizes. Special sizes made 
to order. Meanwhile, send the coupon for detailed 
Engineering Data Book, showing design, sizes, capacities, 
installation data, etc. 


il 





iets. _~ - 


ORANGE ROLLER BEARING COMPANY, Inc. 


551 MAIN STREET ORANGE, NEW JERSEY 





Please send me your Staggered Roller Bearing Data Book 
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Contact wival | \ of ‘Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS 4” BORE TO 120” OUTSIDE DIAMETER 


The LVT-A2 ‘‘Water Buffalo" 


LVT 4 ‘‘Water Buffalo'’ equipped 
amphibious tank, a cargo- 


with rear ramp. Brings supplies 
when no other vehicle can do so; 
carries wounded back to safety. 


personnel carrier and offensive 
weapon used continuously 
since Guadalcanal in the 
Pacific theater. 

‘ 


NUMBER OF TURNS 


KAYDON spherical roller bear- 
ing, 4.3307” 1.D. x 7.0866” 
O.D. x 2.2047” wide. KAYDON 
Bronze or steel retainers; super- 
precision or standard tolerances. 


BUFFALO- my the JAPS 


WATER BUFFALOS . . . by Food Machinery Corporation, of ball and roller bearings in diameters up to 120", 
Riverside, California KAYDON offers a service that banishes the need for com- 


BEARINGS... by KAYDON of Muskegon, Michigan promising on a “standard” bearing that does not fill 


your exact needs. 


HEROES ... by U. S. Army, Navy and Marines 
In addition, KAYDON offers atmospheric control in heat- 


treating, rarely provided by special bearing manufac- 
KAYDON Bearings serve the machines of the U.S. Armed 


Forces in many ways, on many fronts. KAYDON is proud 


of its part in speeding victory. 


turers: flame hardening, precision heat-treating, metal- 


lurgical laboratories, microscopy and physical testing. 


Capacity available for production of all types and 
Specializing in the production of all types and sizes sizes of KAYDON Bearings. 


\ KAYDON Types of Standard or Special Bearings: 
= Spherical Roller + Taper Roller 
\ , Ball Radial . Ball Thrust 
’ Roller Radial - Roller Thrust 
\ 
T HE EN GIN EFERIN G ; 
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20 30 50 
HUNOREDS CUBIC INCHES PER MINUTE 
Available in sizes !/4"', 34", '/2"" and 34" 


Wit air flow regulated 
by screw action, changes in volume take 
place with constant progression—not a series 
of ‘‘steps’’—but with micrometer accuracy. 
Control of the air flow is absolute—from 
zero to maximum. 


Simple—dependable—rugged. Only two 
moving parts—stem and poppet. 


Write for bulletin which gives information 
on different sizes and applications. 


wat 6495 Epworth Boulevard 
oe S DETROIT 10, MICHIGAN 


\ EPOWER 
=. FOR AIR HORSEPO 






































Ro tit ?: 


ONLY 2 


MOVABLE 
» PARTS 


oSTEM 
@POPPET 
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yeater product design Hexibiliy 


Here's a clear example of how Cherry 
Blind Rivets allow designing up to max- 
imum efficiency rather than down to 
previous mechanical limitations. With 
Cherry Rivets, this assembly was 
strengthened with a plate, simply and 
quickly (the entire installation took 12 
minutes). Without Cherry Rivets, a less 
satisfactory, slower, more expensive 
form of reinforcing would have 
been necessary. 


PHOTOS COURTESY OF LOCKWEED AIRCRAFT CORPORATION 


Placing Cherry Rivets in drilled holes 


“Pulling” Cherry Rivets with G-15RB pneumatic gun Trimming stems flush to Cherry Rivet head Completed installation— strong, easy, took onl 12 minutes 


This greater design flexibility results from such factors as these: Cherry Rivets 
upset from one side of any spot, blind or not, without any bucking. Small, 
lightweight Cherry Rivet guns reach hard-to-get-at spots easily and quickly. 
The smooth, easy pull with which Cherry Rivets are upset allows their use in 


soft or brittle materials as well as all sheet metals. Exceptional shank expan- 


sion allows hole size variations up to .008”. Material thicknesses may vary 


as much as .062” for the same grip length rivet. (Both of these are factory- 
recommended tolerances. Even greater variations are possible.) Installed 


Cherry Rivets have shear values comparable with solid rivets. 


HERRY RIVETS. THEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING 





For more detailed information, write now 


, . /- 7 
for illustrated Manual D-45, Dept. A-106, if | " a | | ; ff * i 
Cherry Rivet Company, 231 Winston L(- , = LLL (- : 
Come 
arey 


Street, Los Angeles 13, California. 





LOS ANGELES 13, CALIFORNIA 
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“FAST-ACTING, POSITIVE, | 
CONTROLLED POWER 





NON-ROTATING 


AIR CYLINDERS 


FOR @ PUSHING ¢ PULLING ¢ LIFTING 
HOLDING and OTHER APPLICATIONS 














_ These Logan Features Assure 
Peak Performance and Long Life To get fast-acting, convenient power for pushing, pulling, lifting and 
| @ Quicker response obtained through larger ports. holding operations, replace inefficient hand actuation with standard 
| @ Higher pressures permitted by more sturdy construc- LOGAN Air Cylinders. Many profitable advantages can be obtained 
tion; heavy duty nickel-chrome iron covers. Bronze that will increase production in industrial applications of all kinds. 
bushing supports and aligns piston rod. 
n © Cylinders can be furnished with cushioning at one or The constant power with follow-up assures positive, uniform actuation. 
both ends to eliminate shock at end of stroke. Control valves may be located at any convenient point, adjacent or remote. 
@ Maximum power without leakage assured by molded Important savings in operator time and fatigue will result. In addition, 
composition packing cups, self-adjusted by air. the use of LOGAN Air Cylinders often permits simplifying the design 
@ Permanent seal around rod provided by sea ring pack- of a mechanical structure and reducing amount of floor space required. 
; 1 
ing, self-adjusted by air. h 
LOGAN Air Cylinders are available in 7 types of mounting to fit almost 





every requirement; interchangeable end covers permit a wide range of 
: . : . ; . ; tt wr 
combination mountings. Manufactured in sizes from 114 to 24 bore, 


A 


with any length of stroke up to 18 feet. Recommended for operation: 
at pressures up to 150 p.s.i. 


ENGINEERING ADVICE... 
Write for recommendations on the proper cylinders for your applica- 
tions and most effective methods of installation. No obligation, 


USE COMPLETE LOGAN AIR EQUIPMENT... 

For highest efficiency, use Logan equipment throughout in your com- 
pica plete air installations. Logan cylinders, control valves and air accesso- : 

LOGAN AIR CYLINDERS ARE AVAILABLE ries are designed to work together as a balanced air system. 

IN 7 STANDARD MOUNTING TYPES 


wi i hii 





FREE CATALOGS 
FOR YOU 








MODEL “A” MODEL “8” MODEL “C” MODEL “Dd” 


MODEL “E” MODEL “F” 


911 PAYSON RD 
INC. LOGANSPORT 
INDIANA 












| 
| 


O4 














CHECKED £. TOOTH CONTACT 
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Below, 
jon ties 
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1.—Checking tooth contact with worm and gear located at exact 
center distances, checked to within 1/10,000th of an inch. 


ASSEMBLY 


Before assembly, every De Laval Worm Gear is tested on the machine shown at 
the left, in which it is accurately mounted with the center line of the gear and 
the center line of the worm correctly spaced and at true right angles. Under these 
conditions the tooth contact is observed and the back lash accurately measured. 
After assembly in the gear case, tooth contact is re-checked by means of 
bearing blue to assure correct adjustment. Such checking and holding center dis- 
tances within close limits assures satisfactory operation of De Laval Worm Gear 
Speed Reducers, and facilitates installation when De Laval Worm and Gear 


sets are purchased for use in other machinery. 
Specifications alone do not make a worm gear. 





TURBINES + HELICAL GEARS and UI F ‘ te eee ee 
i eee é % Re . : LOTTE + CHICAGO * CLEVELAND + DENVER 


en er os : Epa Ce : * DETROIT + DULUTH * EDMONTON + GREAT 
Rak ' , . . FALLS * HAVANA + HELENA + HOUSTON 


CENTRIFUGAL PUMPS + CEN- S = = Fa ie KANSAS CITY * LOS ANGELES + MONTREAL 
*] -—— > «= ¥ ; : NEW ORLEANS * NEW YORK * PHILADELPHIA 


TRIFUGAL BLOWERS and COM- eS: : eS PITTSBURGH * ROCHESTER * ST. PAUL « SALT 

ee AS De oLAKE CITY © SAN FRANCISCO + searTit TER p 

PRESSORS + IMO OIL PUMPS nin ay 9 . ee on. | oe 
: i ; 2 & ’ * WINNIPEG 
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Flow Chart for 


ficient control over the quality of preci- 


uality Control 






ion springs requires active and intelligent , 

% 8 1 sin ‘ Be Typical Control Chart Station at Hunter 
pplication of statistical methods, using 

esting and measuring devices possessing 


for measuring free length and load 
ccuracy and speed standards unheard of * 
ss than three years ago. 


[hese new inspection techniques have 
en in full use at Hunter for some time. 
[The development and manufacture of 
ur own new electronically-operated de- 
ces reached such proportions that we 
ad to create a new “Special Apparatus” 
epartment to handle the work. 

Below, you see how the quality func- 
jon ties into the manufacturing cycle 
he artist’s drawing is based on an actua 
ow chart for close tolerance compres- 
jon springs. 


ITER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


Springs, Metal Stampings, Wire Forms, Mechanical and Electrical Assemblies. 












A copy of this informative 
product engineering man- 
val on “A-Q" gears will 
be sent to you on request. 


Out of the war has come a new idea 
in the application of power. In co- 
operation with aircraft manufac- 
turers, Foote Bros. engineers have 
developed small power units, com- 
pact in size, light in weight, yet 
exerting tremendous force. These 
power units are designed for ac- 
cessory drives and to open and 
close ventilators, trim stabilizers, 
operate wing flaps, and perform 
many other jobs that otherwise 
would have to be done manually. 


Right now in development in 
the laboratories at Foote Bros. are 
other applications of these power 
units—applications on peacetime 
machines and equipment—that 
will mean more efficient operation 
—that will result in definite com- 
petitive advantages. 


Briefly, these packages of power 
can actuate linear or rotary mo- 
tion positively, either by direct or 
remote control. They may be de- 
signed to have an operating force 
of a few pounds or several tons— 
they may do one job or simultane- 
ously perform many. 


For the machines or equipment 
you are manufacturing or planning 
to manufacture, Foote Bros. power 
units may assure you greater oper- 
ating efficiency, more compact de- 
sign, lighter weight, or better 
engineering. They may simplify 
your design problems and even 
make a design practical that with- 
out them would be impractical. 

Foote Bros. engineers will gladly 
discuss the application of power 
units to your equipment. 


FOOTE BROS. GEAR AND MACHINE CORPORATION, Dept.W.$225 S. Western Blvd., Chicago 9, Ill. 


ECDTESBROS 
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WEATHERHEAD 
U-RING PACKING 








«Look Ahead with &» siiseninillimainaiindl 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO 
Plants: Cleveland, Columbia City, Ind., Warsaw, Ind., Los Angeles 
Canada —St. Thomas, Ontario 


, Til. 











BRANCH OFFICES: NEW YORK + PHILADELPHIA + 


S| / 
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The efficiency of the T-ring Pack- 
ing assembly is shown by the three 
cross-sectional panels below. 


@ Packing before 
pressure is applied. 
Note clearance be- 
tween the flanges and 
the guard rings. 


(2) Packing upon im- 
mediate application of 
pressure which swells 
the flange under the 
farther guard ring and 
against cylinder wall. 


&) Full application of 
pressure. Guard rings 
are heldtightly against 
cylinder wall—no 
binding or jamming. 


The problem of properly sealing fluids in many types 
of machines is an important one. The new, improved 
Weatherhead T-ring Packing, recently patented, 
meets the requirements for both standard and special 
applications. This seal is available in two types and 
in sizes varying from ‘2 inch to 4 inch O. D. For in- 
formation or literature write or phone any Weather- 
head branch office. 


DETROIT + CHICAGO + ST. LOUIS + LOS ANGELES 
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. 2 2 OO0000) | 
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keeps going after a hex quits ee 4 
oe 
a 4 
4 ; : %, 
IS : 2 
Sa Don’t get us wrong. Bristol has Bristo “‘Multiple-Spline’”’ Socket Screws | * = 9 4 
nothing against Hex socket screws ... come in cap and set screw styles in sizes ls Sex of g es 
oe Pad : 
makes and sells a lot of them>A Hex is down to and including No. 4 wire. | = = eg 2 3 ; 
good as long as you keep it in its place. And remember, if it’s Hex Socket Ee ees € a rs ; Boek 
But in products with hard-to-reach Screws you need, you get the same cold- 1 ~ ae ~ Se af * 2 q 4 
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CONTINUOUS-TOOTH 
HERRINGBONE GEARS 

The continuous-tooth 30° helix angle 

herringbone gear with a backbone has 

many advantages and are produced in 

a size range from 1” to 60” in diameter, 

16 DP to 1/2 DP and up to an 18” face. 





HELICAL GEARS 


Made from 1 to 60 inches in diam- 
eter and from 24 DP to 1 1/2 DP. Our 
helical gear cutting department is 

capable and extensive. 


Established 1888 


+ ht > 
i? Nee Sr AZ; ie 
Lae RR RR SRB ns 


GEARS 


REPT PAOD OA ARATE RS AB 
me > <7 ae! See rs 3 x Se 
Def SON SY WR ate 





Sek x 





Ari Al as a RS rein LS ao ee See AN Rae ike 


~ © ie ~ a 3 - ~~ — 
RSLS RE aA eae aA vn hee oe 


FOR INDUSTRY 


D.O.JAMES gears are products of an organization with 
over 57 years of gear making experience. Our exten- 
sive and unexcelled gear cutting facilities enable us to 


capably handle 





modern industry’s gear requirements. 





SPIRAL BEVEL GEARS SPUR GEARS 
Cut in a size range from 1” to 30” Precision made gears. Ina very exten- 
in diameter. 24 DP to 1/2 DP. sive range from %, to 150 in diam- 
eter and 32 DP to 3, DP and up to 
30” face. 
WORM GEARS 





BEVEL GEARS 


(Straight tooth) made from 1 inch to 
60 inch in diameter and from 24 
DP to 3/4, DP. Precision made and of 


highest quality. 


Gear teeth are generated on tangential 
feed hobbing machines by tapered and 
ground hobs. 
We make 
worm gears 
from 1” to 
100” in diam- 
eter and from 
24 DP to 1 DP. 













DOJAMES MANUFACTURING CO. 


1140 W. MONROE STREET - CHICAGO, U. S. A. 
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DOUBLE ACTING SYSTEM 


1000 500 
8s. 8s 
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EQUALIZER 





























Irrespective of wide differentials in 
loads or restriction the Bendix Equal- 
a izer synchronizes action in both direc- 
* tions. Alchough the ram at left is doing 
twice the work— both rams travel at 
equal speed for their entire strokes. 








SINGLE ACTING SYSTEM 


[= \\ ins 














: dh 
Flow —~ 
EQUALIZER 











RAM SPEED, REGARDLESS oF LoaD 
TH THE BENDIX FLOW EQUALIZER 


Now... you can equalize the speed of two unevenly loaded hydraulic 
rams, in both directions—raising or lowering—with the Bendix Flow Equal- 
izer. All outside adjustments have been eliminated... the metering is automatic 
and foolproof. 





The Bendix Hydraulic Flow Equalizer eliminates the necessity for 
mechanical interconnection or for two pumps. The installation is simple and 
inexpensive...merely replace the “T” in the pressure line from the control 
valve with the Equalizer to accomplish full synchronization of the hydraulic rams. 


A special proportioner version of the unit is available which will split 
the flow into two lines with proportional flows greater in one line than the 
other. Operated in the reverse direction it will combine two such uneven flows, 
constantly maintaining the specified proportion between the two lines. 


The Equalizer shown is the *" P. T. size and will handle flows of from 
2 GPM to 8 GPM. Wire or write for Bulletin BA-100 containing complete 
installation and performance data. Our engineering department is available 
to confidentially assist you on any hydraulic problem. 


| 4 "Pacific Division 


“ 9104 Bendis Aviation Core. NORTH HOLLYWOOD 7, CALIF. | 











CO. @¢ MANUFACTURERS OF A COMPLETE LINE OF HYDRAULIC EQUIPMENT FOR INDUSTRY 
S.A cts aise ze seen = 
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SOCKET HEAD 
CAP SCREW 


Mele) qn icm hiem inl 
HOLO - KROME 
Ole 4a vid ele dal 


SET SCREW 


HOLO-KROME 


The BETTER 
Fastening Method 


INTERNAL WRENCHING 
QUICK AND POSITIVE 


War-time applications—the most severe of 
proving grounds—prove the many advantages 
and the unfailing performance of Holo-Krome 
FIBRO FORGED Socket Screws—the Com- 
pletely Cold Forged Screws . . . For the 


better fastening method specify 'HOLO- 
KROME". 


HOLO-KROME 
Fibre forged SOCKET SCREWS 


Manufactured exclusively by 


THE HOLO-KROME SCREW CORP. 


HARTFORD 10, CONNECTICUT, U. S. A. 
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Waldes Truare expands 
or contracts without distor- 
tion and without permanent 
set, fitting tight all around 
the groove. It offers 
important advantages over 
shoulders, nuts, collars, 

ete., for all thrust-load 
fixings in shaft and housing 





4 applications. It saves space, 
weight, assembly time and 
F machining costs. Waldes Truare 


presents a significant advance in retain- 


al ing rings, well worth your thorough inves- 
yes tigation. We will gladly furnish samples 
oe and full data for tests, upon request. 
»m- 

the 
.O- 









@ Internal type National 
Aircraft Standard 50. 


EXTERNAL 
TYPE NAS-51 






INTERNAL 
TYPE NAS-50 





@ External type National 
Aircraft Standard 51. 





ene O° 
« 
o oe, 





a WALDES KOHINOOR, INC. tong Island City 1,N.¥. 


Canadian Representatives; Prence Progress & Engineering Corp., Lid., 72-74 Stafford St., Toronto 
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- - MODEL1% 
~ Weight (less motor): 2 oz. 


mtb 15 CFM. at 8000 














MODEL 2 


Weight (less motor): 
4'% oz. 


. Output: 25 C.F.M. 
f ii : . at 8000 R.P.M. 


MODEL 214 
Weight (less motor): 4 oz. 
Output: 50 C.F.M. at 8000 
R.P.M. 





Height: 4l, “i 








MODEL 3 
Weight (less mot- 
or): 12 oz. 
Output: 260 


F.M. C.F.M. at 8000 
roduce ™ m Ohi RP. 
L-R Mowe © ot -@ @ pow eon M. 
mu 


housings: Height: 644". 
high- pe ct plastic 


Clockwise °F counter- 
Turbo-type 


clockwise rotation. 


A SONS ITE ME 





LR MANUFACTURING CO. Division of 


TORRINGTON, CONNECTICUT 
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Naturally, you know how the Alemite Cen- 
tralized Lubrication System eliminates the 
danger of human error. And how you can 
design any of the four types into almost 
any machine... to protect bearings and 
other vital parts, increase performance, 
lengthen machine life. 


But did you know that this famous “life- 
ine” can now be used with a new series 
f ingenious Alemite Barrel Pumps which 
itomatically feed oil or grease through 

the System’s metal arteries on the hour or 
n the minute? 


Each bearing, no matter how inaccessible, 
given positive delivery of a measured 
iantity of lubricant at regular, predeter- 
ined intervals ... without stopping the 
achine. A simple, built-in timing device 





Another Product of 


STEWART 
WARNER 
= 


CONSULTATION « 
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Lubricates One Machine or a Battery of Machines 


from One Central Point 


controls frequency of lubrication for any 
interval from one minute to twenty-four 
hours. It can be easily adjusted or may be 
permanently set at the factory. 


The human element is eliminated entirely 
except for replacing lubricant drums. And 
when drum is empty, a “howler” signal 
automatically gives both audible and vis- 
ual warning. This signal may be installed 
in any desired location to warn either the 
machine operator on the spot or the fac- 
tory superintendent in his office. 


You owe it to yourself to investigate the 
many advantages of designing an Alemite 
Centralized Lubrication System into your 
machines ...to discover how the famous 
“lifeline” that now lubricates manually or 
by the clock protects machines from costly 
human error, 


Fit in Modern Lubrication 


ENGINEERING + EQUIPMENT « LUBRICANTS 





Ask for a 
Demonstration Right 
at Your Desk 


Without obligation, have an Ale- 
mite Lubrication Specialist dem- 
onstrate Centralized Lubrication 
with transparent working models. 
You can actually work them at 
your desk! He will gladly give you 
technical help regarding adapta- 
tion of Alemite Cen- 
tralized Systems to & 
your machines. Write ey 
Alemite, 1808 Diver- y 
sey Parkway, Chi- 
cago 14, Illinois. 
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[ + Noluntarily lower the price 
on a contract already awarded ? 














Dout be slly/ 


To lower the price on a contract involving a 
new part is one thing. But when you “bid in”’ 
at a lower price than anyone else on a contract 
covering a device that’s already history —and 
still reduce the figure after the deal is closed — 
it’s something altogether different. 


Specifically ...a contract to turn out a special 
aluminum part for a major company making 
automatic pilots for Uncle Sam’s fighter planes. 


We Cut Our Original Bid to Less Than Half. . 
And On Top of It Broke a Bottleneck 


We bid low, at $38.10 per unit. Up until then, each 
part required 54 inches of intricate welding—and 
there had been a shortage of welders capable of 
doing it. Rejects at testing had been 40°%. It had 
been possible to make only 500 a week. 


To boost the output, we looked for a better way of 
doing it. The answer turned out to be “impact 


extrusion’’. Heretofore, manufacturers had used it 
only for small parts, limited to 2 inch diameter and 
3 inch draw. In the process, we eliminated all but 
approximately 9 inches of welding—plus the need 
for critical aluminum tubing. Rejections dropped to 
about 2°,. Production jumped to 500 a day, instead 
of 500 a week. 


Our contract price $38.10—but we billed $18.85. 


So, Uncle Sam gets the automatic pilots he needs. . . 
the prime contractor cuts his costs (on top of ou 
original low bid)—and we’re feeling very good 
about it. 


Perhaps the fact that we have been in the sub- 
contracting business for over 50 years has some- 
thing to do with our ability to improve part designs, 
cut production corners and lower costs. 


* * * 
Write on your business stationery for 48-page book, ‘‘Let 


Lewyt Do It’ —the story of the Lewyt organization in pic- 
tures. Lewyt Corporation, 60 Broadway, Brooklyn, N. Y. 





A CONTRACT MANUFACTURER —EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND MECHAN- 
ICAL ASSEMBLIES, COMPONENT PARTS AND SUB-ASSEMBLIES, TO THE MOST EXACTING REQUIREMENTS 








= CONTINUE BUYING WAR BONDS 3 
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THE ROSAN LOCKING SYSTEM 


DESIGNERS! Here is the answer to that 
problem of adequate fastening in soft metals, 
plastics, and wood. Rosdn Threaded Inserts 
and Studs are locked in the material by the 
steel locking rings (A) shown in the illustra- 
tions at the left. Once installed, they are im- 
pervious to vibration or torque; yet they can 

pre as Tad is be easily removed by a simple, shallow drill- 
Curtiss-Wright ze Bans ssl ing operation ...and without disturbing the 


unit which has Rosdn Locked-in parent material. 
Threaded Inserts in the motor 


casing and reduction-geer heus- Torque may be applied to a nut frozen on 
ing, at their Clifton, New Jersey the stud without loosening or backing it out. 
~ Castings with damaged threads may be easily 
repaired for salvage. 

With these fastening units, it is now possible 
to use soft materials which have hitherto been 
considered impractical because a bolt or stud 
screwed directly into them would pull out 
under tension. 


HOW THEY WORK 


A locking ring (A), serrated inside and out, 
engages its inner teeth with a serrated collar 
on the Rosadn Insert or Stud. The outer teeth 
of the locking ring broach their way into the 
parent material at the surface of a counterbore 
when driven or pressed into place. This makes 
the insert or stud an integral part of the par- 
ent material, and the installation completely 
permanent. 





Send for this free catalog and submit your 
fastening problems to our Engineering De- 
partment. No obligation. When writing 
please give firm name and title, and 
address Dept. 8-75. 











A PRODUCT OF 


BARDWELL & McALISTER, INC. 


Box 1310 « Hollywood 28, California 
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EXCELLENCE OF THE - ecg = 
REFLECTS EXCELLENCE OF 


Par 
the Madison - Kipp OL L 
above. The Madison-Kipp 
ing Process Offers the Produc 
almost unlimited °Pportunities to 
add Pleasing °“PPpearance, light weight 
and improved Strength at Qn over-ql] 
cost saving. Address all inquiries to 
Our offices at Madison, Wisconsin. 
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, new product looks fine on the drawing 
table. Drawings don’t suffer from vibration. But ma- 
chines do. Their life is shortened, their production 
reduced in quantity and quality. And often the dam- 
age extends beyond the machine to other equipment, 
to your personnel, to the building itself. 

Friction and vibration are the twin arch enemies 
of man-made machines. You have given a lot of 
thought to the bearings of your new product. Have 
you given equal attention to the mountings? 

Whether you make gas-electric shovels or radios, 
huge printing presses, or delicate laboratory instru- 
ments; whether your problem is to control vibration 
of the entire assembly, to protect the assembly from 
outside shock and vibration, or to isolate instruments 
in the assembly from vibration of other parts, Lord 
Bonded Rubber Shear Type Mountings give the answer. 


iT TAKES BONDED RUBBER Ye Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY  & 


ERIE, PENNSYLVANIA 


\ | 


SHEAR TYPE 





For almost a generation Lord has pioneered and 
led the way to constantly greater victories over the 
devastating effects of vibration. Let Lord engineers, 
with their specialized knowledge of vibration control, 
team up with your design engineers. 

That team will give you a product of which you 
will be doubly proud; a product whose quiet efficiency 
will match its beauty, and whose enduring qualities 
will make enduring friends. 


Originators of Shear Type Bonded Rubber Mountings 
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Underwater, it’s the submarine—in the modern machine, it’s National 



















Oil Seals that protect life . . . silently, efficiently. 


By retaining the lubricant in bearings and gear housings... keeping 


XY 
out abrasive, extraneous matter, National Oil Seals are adding long- 
; ; CALL IN A 
life and trouble-free performance to machines of all kinds in many NATIONAL ENGINEER 







FOR RECOMMENDATIONS 
No Obligation 


diversified fields. Their value and efficiency have been proved in the 





most gruelling mechanical tests...the modern automobile and the 
CHICAGO 
135 S. LaSalle St., Central 8663 
CLEVELAND 
1893 E. 55th St., Henderson 5646 
DETROIT 
1015 Fisher Bldg., Trinity 16363 
MILWAUKEE 
1717 E. Kane Place, Lakeside 2838 
NEW YORK CITY 
122 E. 42nd St., Lexington 28260 
PHILADELPHIA 
401 N. Broad St., Bell-Walnut 6997 


SAN FRANCISCO 
457 Minna St., Sutter 0514 


machines of war. 
Investigate now the many advantages of incorporating these small, 


compact units in your post-war products. 


NATIONAL MOTOR BEARING CO., INC. 
General Offices: Redwood City, Calif. « Plants: Redwood City, Callif., 
Van Wert, Ohio « Los Angeles, Calif. (Arrowhead Rubber Company) 


NADIGNAL 


OIL AND FLUID SEALS 


















WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 
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UCT 


FITS INTO YOUR 


HECK YOUR PLANS—study your instrument 

- drawings. If you’re in any one of a great 
number of industries, you’re either using bel- 
lows or you'll probably find a place where 
the Sylphon Bellows will do a particular job 
better. 

When fitted with proper heads and charged 
with a thermo-sensitive liquid, the bellows be- 
comes a thermostat—a powerful little ““motor” 
deriving its power from changes in temperature 
of the confined liquid. Without the liquid charge, 
the assembly could be used as a pressure 
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PLANS 


“motor.” In either case the developed power 
could be employed to “make” and “‘break’”’ 
electrical circuits, open and close valves, damp- 
ers, etc. Bellows have other applications, such 
as for expansion chambers, flexible joints, pack- 
less construction, seals, etc. 


are virtually without limit. 


in fact their uses 


Sylphon Bellows are ready to fit into your 
post-war plans 


simplify and improve existing 
designs 


be the key perhaps, to revolutionary 
new developments. For the complete story 
write for Bulletin No. NT-1300. 





The wide field of use is illustrated by the list of 


applications shown below where these compact units 


/ 
/ 


have displaced manual and mechanical equipment. / 
TEXTILE FINISHING ROLLS e STEEL ROLL MILLS 
BRASS ROLL MILLS e SCALE BREAKER ROLLS 
STARTING TORQUE RELIEF e DIE CLAMPS 
PRODUCTION PRESSES e LABORATORY 
PRESSES e HYDROSTATIC TESTS e AUTO- 
CLAVE PRESSURE SEALS e BEARING 
FLOTATION e HIGH PRESSURE CLOSING 
AND DWELL 


/ 
/ 


/ 
/ 
/ 


To provide for a wider range of automatic 
control, the basic units can be furnished 
with accessory equipment including ac- 
cumulators, pressure switches, pressure 
metering valves, manual or solenoid op- 
erating valves. 












420 LEXINGTON AVENUE, 





HYCON 


REGISTERED 7 TRADE MARK 


Hydraulic Pressure 


1.2 GPM 3000 p.s.i. Continuous 
2.4GPM 3000 p.s.i. Continuous 





Waite today jar detailed information 


EXPERIENCED HYDRAULIC ENGINEERING SERVICE IS AVAILABLE 


THE NEW WORK AIR BRAKE COMPANY 


Fhydraulee Quilon 


NEW YORK 17, N,. Y. 




















Jbudsmatic 


* 
33”x 15”x 13” High 
33”x 16”x 24” High 








For operations requiring large prefill 
capacities, comparable units are built with 
two-pump combinations to provide high 
volume, low pressure, and high pressure 
closing and dwell cycles. 












FACTORIES: WATERTOWN, N. Y: 
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PICTURESQUE... Zev. 
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The imagination of poets is fired by the 
romance of a water wheel. Inside the 
quaint, old mill, a maze of shafts, belts, 
cogs and pulleys, suspended from huge, 
cobwebbed beams, forms an interesting 
and complex, though not efficient, pattern 
of power transmission. As industrial prog- 
ress replaced the water wheel with the 
turbine and other mechanical improve- 
ments which demanded even better means 
of power transmission, Morse began to 
perfect chain drives. 


Morse research has developed positive 


chain drives to transmit power from a 
fraction of a horsepower in an intricate 
and delicate scientific instrument up to 


5000 horsepower in a single drive. 


Today, this background of experience in 
power transmission efficiency is speeding 
war production and driving our imple- 
ments of war to Victory. Tomorrow this 
skill and precision will be turned to faster 
and better production for peace. Ask your 
Morse engineer how you can increase pro- 


duction with better drives. \. 


CHAINS FLEXIBLE COUPLINGS 


. . m ~~ 


E ORSE CHAIN COMPANY e ITHACA,N.Y. ¢ DETROIT 8, 


Py 
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USE THESE VERY LIGHT 
INCH SERIES BEARINGS 





- isbn SP 






AVING bores abnormally large, as 
compared with the outside diameter, 
they offer definite advantages under cer- 
tain conditions found in machine design. 
You may have them in several different 
types, affording compactness, light weight, 
and greater latitude in your design. 


There are several lines of very light 
type ball bearings, which include the 
“S” starting at /" bore, and the “XLS” 
starting at 134” bore, running up to a 
maximum of 21” bore and 28” outside 
diameter. And in very light type roller 
bearings, there is the ““RXLS” Series, 
paralleling the “XLS” in size range. 





Why not let our engineers tell you 
more about these Very Light Precision 
Bearings? Write for the’ Catalog. 


AVRMA-AVFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


Ly, ; 
FZ jj, 





—— 










RXLS' SERIES 


a aeeell 








NORMA-HOFFMANN BIARINGS COKP'N STAMFORD, CONN., U.S.A. 


— 


= 
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From Philadelphia, you can get practically any type or size of industrial 
gear that can be made. In addition you can get the benefit of the experience we've 
gained through specialization for over a half century. This knowledge, with our vast, 
modern gear manufacturing facilities can be applied advantageously to meet any 
particular gear problem you may have... chances are we have already encountered 
a similar problem and licked it. 

Remember, large or small, we make them all ... to a fine degree of accuracy. 
Send for a copy of our gear catalog—Write on your business letterhead please. 


/ 


| SAR WORKS INCORPORATED 


industrial ecies and Speed Srp 
[ ERIE AVE. AND G ST., PHILADELPHIA 34, PA. new york - prrtssuncH - cmcaco -. kimiTerque Valve Controls. ~ 


a ate ae 
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Wild your 


it wan Pedal y 
Yoke Wei bridle i stride? 


HAVE YOU given assembly its proper 
attention in “planning 3 your post-war 
product — or will your time sheets tell 
you, after you are all set up, that fas- 
teniyg “bugs” are eating up savings 
you could have been making? 


NOW, BEFORE YOU START produc- 
tion, question every fastening. Find 
out where you can use the short cut 
method-with P-K Self- -tapping 
Serews—before you put up with 
slower, more complicated methods. 





IN 7 OUT OF 10 CASES experience 
proves that with P-K Screws you can 
save time —speed assembly —cut costs 
— reduce rejects — improve products 
by eliminating needless tapping, 
awkward bolting, costly inserts in 
plastics that slow up molding. 


ASK A P-K ASSEMBLY ENGINEER to 
help you find all the savings you can 
make — often from 30% to 50% — or, 
send assembly details for recom- 
mendations. 
























































FASTER ASSEMBLY OF AIRCRAFT SEATS 


NO SACRIFICE OF STRENGTH 


"P-K Type 'F' Screws enabled us to make 
two important assembly short cuts ... we 
eliminated tapping, and solved trouble- 
some riveting problems," says Warren 
McArthur Corp., New York. ''P-K Screws 
give us the rigid unshakable fastening we 
must have, without the use of lock wash- 
ers.’ Sectional view shows some of fas- 
tenings to aluminum. 











- HELPFUL FASTENING GUIDE—FREE! 


The 18 tab-indexed pages are 
crammed full of information on 
where and how to use P-K Self-tap- 
ping Screws, in metals or plastics. 
File size, fitted with wall-hanger. 
Write for it. Parker-Kalon Corp., 
208 Varick St., New York 14, N. Y. 











SUT 


ch W.8:: PtAstte 





Quality-Controlled 
SELF-TAPPING SCREWS 


ASSEMBLY 
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RB 20th CENTURY 
BEARINGS 


were the answer 
Rollers fit inside the 


connecting rod, and 
are held in place by 
end covers. 














ssiniieiesnaieteneaitadinndiiaaeiiiiees eee ae 


Here is a classic example of R BC customer-engineering 
cooperation. Extremely small space would not permit the 
use of a standard bearing, yet one of very high quality was 
needed to meet the shock of hammer blows. 


R B C’s solution was to use the connecting rod itself as 
the race of the bearing, retaining the rollers in the rod by 
use of 20TH CENTURY End Caps, thus eliminating the 


need for a housing. 


To the right is shown the complete 20TH CENTURY 
BEARING as installed in another part of the electric ham- 
mer. Because of high load carrying capacity and small out- 
side diameter, these bearings are the real answer for such 
applications. Plan NOW to make use of them in your post- 
war designs. 


AT SPACE AND WEIGHT PROBI 
CONSULTING RBC ENGINEERS 


wet 





Send For Catalog 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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DESIGNS, TOOLING AND PRODUCTION ECONOMIES 


Keady-made for 


THRUST 


APPLICATIONS ro 


Rollway roller thrust bearings offer the 
widest selection in types and sizes. All 
the preliminary designs, tooling and pro- 
duction methods have been set up— 
assuring low cost and quick delivery for 
most applications. 

















Thrust loads are carried at right angles 
to the axes of solid cylindrical rollers. 
Rollers that are shortened to provide true 
rolling, and staggered to equalize distri- 
bution of wear. There are no diagonal 
resultants, no piling up of radial and 
thrust loads on the same bearing assembly. 
That’s why you can carry heavier con- 
tinuous, intermittent or reversing loads 
over longer periods of life expectancy— 
even under severe shock or vibration. 
Where compound loads are encountered, 
separate radial bearings carry the radial 
component, also at right angles to the 
roller axes. 
















ROLLWAY BEARING COMPANY, INC. 
Syracuse, N. Y, 





Simplified Double Acting — Type SDT 


Select Bearings for the Job They Do 








Size of shaft, limiting features of the application, loads, speeds 


and the duti i f th hi | i 
ee ay eo e duties required of the machine, all have an influence 


ond thrust bearings are used in com- : ial 
bination as per diagram. ing specialists will gladly make necessary calculations, draw- 


ings and supply the information required for a complete 
understanding of the problem. No charge or obligation. 


on the type and size of bearing you should use. Our engineer- 








CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES: Philadelphia * Boston Pittsburgh * Youngstown * Cleveland * Detroit + Chicago * St. Paul * Houston « Tulsa « Los Angeles 
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Case History No. 40 Features of Model RXIS Le Roi Engine 


The National Supply Co. relies A 6-cylinder model that develops 170 H.P. at 900 R.P.M. Features 
on this husky Le Roi Model include a forged crankshaft; alloy steel camshaft; steel-backed 
RXIS ENGINE to power their babbitt-lined precision bearings; water-cooled exhaust manifold; 
Ideal Consolidated Drilling Rig. valve-in-head construction; large gear type oil pump; replaceable 

valve-guide sleeves ; heat-treated, alloy steel valves ; plus many others. 





“ 


For PERFORMANCE that is dependable... 
for ECONOMY that keeps costs down 


" power your equipment with 


ie LE ROL ENGINES 


on leading makes of: For more than a quarter-century, Le Roi Engines have proved their 


ability to perform dependably and economically on one tough job 
Olt FIELD EQUIPMENT after another. In every theater of war Le Roi Compressors — Le Roi- 
Drilling: rigs © Well pumps © powered — are doing an outstanding job to demonstrate the truth of 
Pipe-line service @ Receiving and é, 
main-line pumps © Generators. this statement. 


One of the fundamental reasons for this ability to perform de- 

CONSTRUCTION MACHINERY pendably is the fact that Le Roi Engines come from a source that con- 

Consrate ieeey <. Sees centrates exclusively on the problems of the heavy-duty field. They 
omen © ee eee have the weight and stamina to take the punish handed 

Power shovels © Pumps ® Hoists § punishment handed out to 


Rollers © Crushers © -Sereners field equipment — without costly breakdowns. 


° Say Sian ate, Le Roi engineers are prepared to adapt components and accessories 


INDUSTRIAL MACHINERY to your own specialized power requirements and are happy to coop: 
uattsies Senmmattiin ©. Weide rate with your staff. Write for further information, No obligation. 
pumping stations © Cotton gins 
® Dehydrators ® Cranes ® 
Water drilling equipment ® Con- 
veyors ® etc, 


AGRICULTURAL MACHINERY 
Harvesters ®@ Spray rigs ® Feed 
grinders ® Hay balers @ Pea 
vining machinery ® etc. 
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3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws —Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 





Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 



























Choose the Right Fastenings— 
PLAN THEM EARLY 


In the Product Design Stage 





“Cold-forging” —proof #33 
» « «more each month 


The degree of perfection you will obtain on that vital fast 
assembly job may very well depend on the fastenings 
chosen for your product. That's why it is important to 
play safe by making your precise choice early in the 
design stage. Remember—no assembled product can be 
better than its fastenings. 

Whether your need be a featured standard fastening or 
a part especially designed to meet your specific require- 
ments—Scovill can help you. Our broad experience in 
fastenings and our demonstrated ability in special design 
make Scovill your logical choice. 

The special purpose item featured above (in interme- 
diate and finished stages) is one of many examples of our 
ingenuity in special design and cold-forging. Our special 
processing of this part, too, meant substantial savings in 
money— materials — motions. 

Call our Fastenings Expert to help you choose — profit 
by Scovill skill in design and cold-forging. Call today. 


a 


SCOVILL _MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 





NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building - CHICAGO, 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg.- LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 


SCREW 
PRODUCTS 


a 


Sx) TEL. WaterBURY 3-3151 


DIVISION 
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JOB FACTS 


(Above) Roper flange-mounted unit connects directly to 
crankshaft. Pumps SAE 30 oil. Temperature range 130° F 
to 150° F. Pump speed 175 to 350 1.p.m. Operating 
pressure 45 Ibs. p.s.i. Capacity range 12 to 28 g.p.m. 
Like other Roper pumps, it's engineered for a specific 
job. Assembled from standard p hined parts, 
it's built and especially engi d for long depend- 
able service. 








FREE ENGINEERING SERVICE 


A staff of competent experienced Roper engineers are 
ready and willing to help you solve your pumping problems, 
There is no obligation. Simply send us details of your 
problems, or get in touch with Roper field engineers located 
in principal cities. Ask for free Catalog, also Booklet, 
“How to Solve Pumping Problems", 
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93 POUNDS of PREVENTION 


ROPER ENGINEERED _ Oil PUMP SAFEGUARDS —- RAND ae 
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® This Roper lube oil pump weighing 55 pounds depicts a 
modern application of the ancient adage, ‘‘an ounce of prevention 
worth a pound of cure.” Yes, on jobs like these, dependable 
pumps represent, literally, pounds of prevention. They guard 


against costly shut-downs .. . add life to precious equipment. 


To make sure of dependable performance, Roper engineers apply 
the prevention principle, also, in building pumps. For example, 
oversize journal bearings are employed to support gears at both 
ends. Identical size external gears, accurately machined, equalize 
wear and prolong life. 


In addition, each pump is engineered for the specific job... 

is tailored to fit individualized requirements. Write today for 
details on Roper service. 

Gg WRITEFOR GEO. D. ROPER CORPORATION 


CATALOG 
No. 7-47 ROCKFORD, ILLINOIS 











APPLYING HYDRAULICS I$ SIMP 


Here’s a simple solution to your hydraulic ma- 

chine design problems, A Sundstrand circuit-unit, 
complete with valves, pumps and tank, provides a 
compact hydraulic power unit easy to install and serv- 
ice. With electrical control, the only piping required 
when assembling unit to your machine are two pipes 
leading to each cylinder or other motivating members, 


NO HYDRAULIC ENGINEERING 
DEPARTMENT NEEDED 


@ A complete hydraulic circuit is designed for your 
machine while you are designing the machine. There 
is no need for a separate hydraulic engineering de- 
partment in your plant. Further, the circuit will be 
built from standard Sundstrand valves, pumps, etc. 
. . . placing the entire responsibility in the hands of 
one supplier. 


SAVES DESIGN AND ASSEMBLY 
TIME IN YOUR PLANT 


@ When your machine is ready for final assembly and 
testing, your pre-tested Sundstrand circuit-unit will be 
ready for mounting to the machine. Attaching the unit, 
connecting the pipes, and wiring completes the job. 






2560 ELEVENTH STREET -¢ 
FUEL UNITS e HYDRAULIC PUMPS * TRANSMISSIONS +d FL 
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HERE’S A TYPICAL INSTALLATION 
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FREE ADDITIONAL DATA 


is contained in this eight page bulletin. / 
Three types of circuit-units are described 
in detail. Write for your copy today. Ask / 
for bulletin PWX-B. 





TO FLUID MOTOR 


The circuit shown was designed into a Sundstrand circuit- 
unit for actuating a profile milling machine. The cutter 
head is held in steady pressure contact by a head cylinder. 
The work table is: rotated by a Sundstrand Oil Power 
Fluid Motor. Automatic cycle is controlled by dog-oper- 


ated switches governing solenoid valves in the circuit-unit. 
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THEY NEEDED A BOLT THAT DIDN'T EXIST.. 
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sight fairer foe the job / 


Here’s another typical example of National’s Technical Service 








a special 
fastener designed for the particular application when standard fasteners 


don’t meet the need: 


In a certain rubber molding operation a bolt was required that could 
be pulled up tight and used for many applications. Extra large bearing 


surface was needed, as well as exceptional strength and high “torquing™ 





; ; ‘apacity. 
Send for a cop y of this case capacity 
history booklet ‘describing 


briefly, with diagrams, typ- We designed the bolt of alloy steel, with a specially formed slot which 


ical instances of National's permits use of a reinforced driver. This prevents slipping or shearing of 
Technical Service. Ask for : : : 
the “Savings” booklet. the driver point. The large diameter at the base of the head affords ample 


bearing surface, while the tapered sides reduce the amount of metal in 


the head, making it possible to upset the bolt, an important cost factor. 





You may need just such a service as this to improve your fastenings. 
Often we can save production time and cost by upsetting a part instead 


of milling from bar, Let us have your inquiry. 





ROLS 





THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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Unien Finished Steel 
Roller Chain is manv- 
factured in all stand- 
erd sizes from %" to 
2%" pitch, in single 
and multiple strands. 


It’s Union Chain Lightning ! 


4 Maybe this is stretching a figure of speech to the breaking 


point, but some first-time customers tell us that we have been 
able to banish their chain problems just as a severe electrical storm 
clears the heavy ominous atmosphere on a hot summer’s night. 


And if we have, it is doubtlessly because Union specializes on 
chain, confining ourselves to the manufacture of a complete line 
of steel chains, sprockets and flexible couplings. We are interested 
in each application cf our chain and check to be sure it is prop- 
erly installed and correctly lubricated. No wonder Union Chains 
often last longer than their buyers expect. 


Ours is one kind of Chain Lightning you need not fear. Call in 


Union on your next chain requirement and watch for Union 
Chain Lightning to strike. 


The Union Chain and Manufacturing Company Sandusky, Ohio, U. S. A. 


Catalog A-2 cov- 

ers Drive and Con- 

veying Chain. B-2 
covers Finished Steel 
Roller Chain. FC-1 cov- 
ers Flexible Couplings 
Ask for your copies 








Union Chains 
for Every Application 


Drive and Conveying 
Chains and Sprockets 
Bridge Chain 
Combination Malleable tron 
and Steel Chain 
HB (hardened bearing) type 
chain 
BP (bar and pin) type chain 
* 
Finished Steel Roller 
Chains and Sprockets 
All manufacturer's standard, 
size *s in. to 2'2 in. pitch 
Single and Multiple Strands 
Extended Pitch Series in sizes 
Iain. to 4 in. pitch 
* 
SilentChainand Sprockets 


All sizes 3, in.to 1'2in. pitch 
. 
Flexible Couplings 


Roller chain type 
Silent chain type 
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SPERRY HYDRAULIC REMOTE CONTROLS 
for the MACHINE TOOL INDUSTRY 










SPERRY'S HYDRAULIC CONTROLS 
minimize design problems by means of 
a single connecting tube that can be bent 
around corners and obstacles, or installed 
through walls, thus reducing design, in- 
stallation, and maintenance costs. 





The machine shown at the left is a 
No. 84B-30'° GARDNER DOUBLE SPIN- 
DLE PRECISION GRINDER, manufactured 
by Gardner Machine Company, Beloit, 
Wisconsin. On top the canvas spray 





protection hood are several bearing 
races ground by this machine; turned 
out at high rates of production and to 
extremely close tolerances. 4'' diameter 
races are ground at a rate of 40 per 
minute, holding ground surfaces to 
0003" to .0005"’ of parallelism. 


APPLICATION: Remote Control of operating feed on Gardner Double Spin- 
die: Precision Grinder. 











TRANSMITTERS ARE EASILY LOCATED PROBLEM: Original specifications called for Solenoid operated feeds. Initiai 
IN MOST ADVANTAGEOUS POSITION —————= installation presented the following difficulties: 


a. Feed operated with too much shock on feeding mechanism. 
b. Could not be relied upon to hold such necessary close in- 


feeds as .0001". 
EASY INSTALLATION SOLUTION: The Gardner Company changed to Sperry Hydrovlic Controls 
———=_ with the following results: 
DEPENDABLE a. Fast, smooth and shockless operation of infeed mechanism. 
ACCURATE b. Hydraulic Control sensitivity eases the operation of infeed 
mechanisms. 
ca c. Operator fatigue lessened due to one-position, centralized 
control. 


d. Low maintenance and trouble-free operation of controls. 


SEND FOR BULLETIN 78 
FOR ADDITIONAL DETAILS 


The above case-history is typical of the advantages secured by many Machine 
Designers and Product Engineers when they use Sperry's single-tube system to 
solve their remote-centro!l problems. 





For Feientific Achievement 


SPERRY PRODUCTS, INC. 
HOBOKEN, N. J. CHICAGO, ILL. 
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productio 
Roller Chain: Drives, and be 


The Right Combination 
for a Perfect Power Drive 





Precision parts accurately 
joined to insure powerful, 


positive drive and delivery 


of full rated machine capacity. 
For top performance fit all your 


n machines with Whitney 
sure of 





Rolls, turned from 


are die drawn 


Plates, punched from alloy Pins have high shear value Bushings I 

stock, are heat-treated for and resistance to wear. from selected alloy steels, solid alloy bars, are 

maximum strength an They are case hardened properly case hardened; heat-treated for 
and centerless ground. held to close limits. toughness. 


toughness. 


THE WHITNEY CHAIN & MANUFACTURING COM 


PANY, HARTFORD 2, CONN. 


: ; 
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fresh oil to all mov’ 
hile the tool 
| is idle- 


Norgren ean, 
ing parts © i formance W 
is operating—for positive i , jon while too 
With Norgre™ Lubricators Y° on—it's automatic The 
lubricator runs only when th y when ait’ 
starts. YOu need not turn it ON} 


gmount of cl 


flow 
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@ When V-Day comes, as come it will, countless factories and products. So when 
and your thoughts and plans once more __ the war is over and you want to tune up 
turn to peacetime production—remem- for tomorrow, remember Hydraulics is 
ber us. Not for the job we have done in our business. Our skilled engineers, our 
the war...that’s been a privilege and a _ production facilities, our “know how” 
duty... but, rather for the way we did __ in the field, can assist you greatly in ap- 
that job—with Hydraulics. For in the _ plying the hydraulic principle to your 
postwar years Hydraulics are destined to —_ business. Won’t you call us in? 


play a mighty role—to revolutionize 


* 


WHERE PRECISION ares ae TRIS MARK COUNTS MOST 


‘ f 
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FINISHED PRODUCT reflects the degree of assurance 
A with which the original planning was undertaken. 
Proper tools help to provide this assurance . . . drawing 
pencils for example, that assure accuracy of detail, per- 
fect rendering and reproduction. 

VENUS Drawing Pencils are engineered to give you 
drafting perfection without failure: accurately graded 
to assure uniformity in all 17 degrees... strong in per- 
formance... smooth and clean in action. 


VENUS =: 


AMERICAN LEAD PENCIL COMPANY, HOBOKEN, NEW JERSEY 










We are Furiously Busy 
Helping to Crush the Japs 


eee ecthe es al ah NES ae 2 SE ee Tn . 





Yet we shall find a way to 


consult with your engineers 


about current design problems 













U.S. PAT. OFF. 
A Mark-Timer is a specialized, simple, rug- 
ged, mechanical device for timing (not a 
clock) that either (1) sounds a signal, or (2) 


Tibi 

throws an electrical switch. i WNMNG . 
. | 

M. H. RHODES, INC., 30 Bartholomew Ave., Hartford 6, Conn. Deuces : 
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DESIGN FOR 
a a oe 
i Oe | 


Let’s take a frank look at the things 

that make the controls work—on this air 

pressure system or on your machines. 
Here are the specifications for the kind 

of tubing system that sound Fluid Power 

Engineering calls for: 

Streamlined Flow—for minimum pressure drop, 


freedom from obstructions and minimum 
demand on power source. 


Space Saving—making best possible use of 
available space. 


Easy Accessibility—for quick and inexpensive 
service and maintenance. 


Fewer Joints and Connections—for greater pro- 
tection against the possibility of leaks, even 
under conditions of severe vibration, high 
pressures and abuse. 


Parker Fluid Power 
engineers, for more 
than twenty 
have been designing 


years, 
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these systems — for aircraft, motor 


vehicles, machine tools, refrigeration and 
process equipment. 

We've been building the valves and 
fittings and the fabricated tubing, for 
Fluid Power installations, and for fluid 
transmission. 


Whatever you make or plan to make, 
this broad experience is yours to com- 
mand. Consult with a Parker engineer, 
especially in the planning stage. For this 
service, or for more information, write 
to The Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 









Kale Mgt Cleveland Tramrail Performance 
a 


In war or peace production, wherever Cleveland Tramrail 
hurries its load high overhead, you'll find Ohio Gears. 
Ohio Gears play an important part in the smooth, de- 
pendable performance of these sturdy material movers. 


Smooth operation under shock and strain, proved dura- 
bility and resistance to wear were some of the character- 
istics sought by Cleveland Tramrail engineers for use in 
this unit. Their choice was Ohio Gears. And for some 
10 years Ohio Gears have continued to function in this 
particular Cleveland Tramrail unit. 


Cleveland Crane and Engineering Co. is but one of the 
nationally known companies specifying Ohio Gears as 
standard on their machines and equipment. 


If the dependable operation of your product relies on 
precision cut, sturdy gears, check the possibilities of Ohio 
Gears. Their advantages are well worth your consideration. 


THE OHIO GEAR COMPANY 


1325 EAST 179th STREET * CLEVELAND 10, OHIO 
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REPRESENTATIVES 


*New Yor«k 13, N. Y. 
Patron Transmission Ce. 
129 Grand Street 

New ENGLAND 
George G. Pragst 


P. O. Box 995, Pawtucket, R. I. 


*Los ANGELES, CALIP. 


J. W. Minder Chain & Gear Co. 


927 Santa Fe Avenue 
Granp Rapips 8, Micn. 


Slaughter Manufacturing Co. 
3753 Division Ave. S 
*PITTSBURGH, PA. 


Standard Machinists Supply Co. 


South 2nd and McKean Street 
Detroit 2, MIcH. 


George P. Coulter 
322 Curtiss Building 
*Stocks carried. 
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*MINNEAPOLIS, MINN. 
Industrial Supply Ce. 
1100 Third Ave., South 
BurFra.o 16, N. Y. 
F. E. Allen 
131514 Hertel Ave., Room 9 
*Kansas City, Mo. 
Kansas City Rubber & Belting Co 
712 Delaware Street 
*SAN FRANCcisco, CALIF. 
Adam-Hill Co. 
244-246 Ninth St. 
LoutsviLte, Ky. 
Alfred Halliday, 330 Starke Bldg 
INDIANAPOLIS 4, IND. 
A. R. Young 
635 N. Pennsylvania St. 
Sr. Louis, Mo. 
St. Louis Tool Co. 
2319 N. Ninth Street 
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This belt-driven R & M Moyno pumps finished 
"flash cream" from roiling mills to hoppers 
above filling machines at West Disinfecting 
Company's Long Island City plant. The Moyno 
pumping principle utilizes a rotor revolving 
within @ stator for positive displacement; lo- 
cates pumping elements and bearings within 
sepcrate enclosures. Flash cream as it comes 
from the rolls is shown in top illustration. 


irs 


THE STANDARD MOYNO 
—One of Many Types 


ig PA 4 - hc ~ 


High Specific Gravity! 

High Viscosity! | 

Quick Setting! _ 
pumps this heavy paste Zerfectly / 


How would you handle this heavy, viscous paste that sets-up very stiff in 
just a few minutes? 

Would you carry it in buckets, by hand? That was done here, at first—but 
manual handling proved far too slow. 

Or would you try to pump this quwick-setting compound? And, if so, how 
would you keep pipes open? 

The problem isn’t as tough as it Jooks, if you know about R & M Moyno 
pumps. There’s nothing like a Moyno for “impossible” pumping jobs. 


PERFORMED PERFECTLY FROM THE START 


When the Naval Medical Research Institute, shortly after Pearl Harbor, 
invited West Disinfecting Company of Long Island City, N. Y., to cooperate 
in developing a skin-protecting cream, flash burns from exploding enemy 
bombs and shells were causing 60 to 65 per cent of our major naval engage- 
ment casualties. But that day is long since gone. 

For nearly four years, West has been making “flash cream” for ever in- 
creasing Army and Navy demands. And for most of that time the finished 
cream, as you see it here, has been transferred to the tube-filling machines by 
an R & M Moyno pump. 

The Moyno “has performed perfectly from the start,” delivering this tough- 
to-pump semi-solid in a continuous flow, and with positive pressure that always 
keeps pipes open. No matter how stiff the cream becomes it is moved with- 
out jamming or delay. 


NO OTHER PUMP IS LIKE THE MOYNO 
Moyno pumps do the “impossible” because their unique design requires no 
pistons or valves for positive displacement, nor high internal turbulence for 
continuous discharge without pulsation. They handle abrasives in suspension, 
pass particles, pump practically anything that will flow through a pipe. 
Thousands are in service. Here’s the auswer to your pumping problems. 
Ask us to prove it. Write for literature today! 


ROBBINS e2 MYERS ¢ ING, “Orne pum DIVISION + SPRINGFIELD, OHIO 
- In 


» Conade: Robbins & Myers Co of Canada, itd. Brantford Ont 


S$ - HOISTS - CRANES~- MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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This Etna tube cut-off machine is a seli-contained 
unit with a push-button controlled automatic cycle. 
The work is held stationary and the cutter head 
revolves. The work holding fixture shown here handles 
drawn shells which are trimmed to exact length from 
a shoulder. The Hannifin cylinder (with Hannifin Air 
Control Valve) operates a collet which grips the 

work, and the entire fixture moves forward to cut-off 
position. 

Hannifin pneumatic cylinders provide the precision 
construction with bored and honed cylinder bodies 
that gets the most from air power. Smooth action, 
ample power, and simple control contribute to fast 
production and accurate work. 

Write for cylinder and valve bulletin with complete 
data. 

HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Ave., Chicago 24, Ill. 
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... WHICH? 


We show two Eastern pumps whose performance 
characteristics as shown on the charts are quite simi- 
lar. They are designed for widely differing purposes, 
however, and the application will determine the type 
of pump which should be used. 


MODEL E-7 SINGLE STAGE CENTRIFUGAL PUMP 


. is a high speed, light duty model designed for 
intermittent use . . . where compactness, light weight 
and minimum size are important factors. As it is 
equipped with a Universal motor, the pump should 
not be used near inflammable liquids. This motor has 
a brush life of 3,000 to 5,000 hours. Equipped with 
either stuffing box or a mechanical rotary seal. The 
performance chart of model E-7 is shown here. 





MODEL E-7 


Size: 9° x 4” x 4” 
Weight: 8 lbs. 
Power: 1/5 H. P. 


Motor: General Electric Universal Motor. 





Alloys: Available in Cast Iron, Bronze, Stainless Steel, 
Monel Metal and Hastelloy. 


OR? 
MODEL F SINGLE STAGE CENTRIFUGAL PUMP 


. is a heavy duty pump designed for continuous 
heavy duty industrial use. Powered by a General Elec- 
tric induction motor for long silent trouble-free opera- 
tion. Available with either stuffing box or mechanical 
rotary seal. All motor enclosures, including explosion 
proof Class I, group D, are available. 





MODEL F 





Size: 1114" x 644" x 634". 
Weight: 35 lbs. 


Power: 1/3 H. P. in semi- 
enclosed, totally en 
closed or explosion t j | 
proof frames. { 


Alloys: Available in Cast 


Iron, Bronze, Stainless ke ste SSp 
Steel, Monel Metal and / cet COCR Sa 
Hastelloy. } G 
x } ie 

(ee — Pas Lan Y», 


| Locn Waser 

2 | Srurmeric Fuaaer Pacning 
3 | Con Spring 

4 | fi aT WASHER 
s 

6 


soo TY 
earl SS 


~—y—-y—-7 


| SPRING 
| Séac__ Boor 


LL 


Construction Detail 
Rotary Seal 


» 
L 


It you need small, highly efficient pumps for industrial 
uses, Eastern has over 600 variations for your applica- 
tion or will be pleased to design and produce one to 
meet your specific needs when a reasonable quantity 
is involved. 


EASTERN ENGINEERING 
COMPANY 


56 FOX STREET NEW HAVEN 6, CONN. 
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CONE-DRIVES 





TAKE THEM EASILY 


The ability to maintain smoothness while 
taking the shock of rapid reciprocations is a 
direct contribution of CONE-DRIVE gearing to 
this “postwar’ CIMATOOL gear chamfering 
machine by The SHEFFIELD CORPORATION. 


CONE-DRIVE gearing proved its ability to 
do a better job in such applications as training 
and elevating drives for all kinds of guns even 
up to the 16 inchers. Yet, CONE-DRIVE by vir- 
tue of its higher load carrying capacity enables 
a more compact space and weight saving design 
wherever right angle reductions are required. 


If you don’t know the story of CONE-DRIVE 
already and what it can do for your POSTWAR 
products and equipment, ask for 


CW-41B (for Executives) 

CW-41A (for Design Engineers) 
745 (Post-Graduate Course for Gears) 
632 (CONE-DRIVE in Machine Tools) 


DIVISION tire stcricnots nose, pewoie 12, 0-8-4 
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This patented RACINE development will produce the needed 


higher pressures in your oil hydraulic circuits. It is available 
in several ratios, as high as 7 to 1. Maximum delivered pres- 
sure 3000 lbs. Maximum output 5 G.P.M. A 5 to 1 Unit will 
automatically convert 25 gallons of oil at 500 lbs. P.S.I. into 
5 gallons at 2500 Ibs. P.S.I. Ideal for handling peak loads in 


many pressing and closing operations. 


The RACINE Pressure Booster is very compact. Size 1014” x 
814” x 18”. It may be placed anywhere in the circuit. No 
special foundation needed. Standard low pressure valves may 
be used. For maximum benefits and Volume Variation use 
the booster with RACINE “Variable Volume” Oil Hydraulic 
Pumps. Ask for our Bulletin No. 1404 and also give us an 


outline of your hydraulic problem. 


“Variable Volume" Oil Hydraulic Pumps 


Racine “Variable Volume” Pumps are adaptable to a wide 
variety of uses. They provide smooth, oil-cushioned operation 
for your products. Available in three sizes, 12, 20 and 30 G.P.M., 
operating at pressures up to 1000 lbs. P.S.1. This equipment 
assures maximum flexibility at low operating cost. Fully ex- 
plained in our Catalog P-10-C. Get your copy today. RAcINE 
Too, AND MACHINE COMPANY, 1772 State Street, Racine, Wis. 


RACINE 
Booster Features 


Use any pump—yet devel- 
op extra pressure without 
increase in motor power. 


Compact, simple—No 
special foundation or 
supports required. 


Freedom from repairs— 
No gears to wear or 
complicated mechanism 
requiring adjustment. 


Use regular low pressure 
valves—No special 
equipment to buy. 





THE PRODUCTION SAWS 
OF MODERN INDUSTRY 
For the high speed cutting of any 
metal from soft aluminum tubing 
to hard alloy steel. A full line 
of machines for general purpose 
and high production metal cut- 
ting work. Capacities 6” x 6” 
to 20” x 20”. Fully explained in 
our Catalog No. 12. 
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J) 
TOMKINS-JOHNSON 


RIVITORS ..AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS 
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@ T-J Products have shown out- 
standing ability to “take it”... 
performing tough jobs for indus- 
try with unbeatable accuracy, effi- 
ciency and dependability! 

That’s why more and more prac- 
tical production men specify T-J 
where there’s a job for Rivitors 

.. hydraulic cylinders...or air 
cylinders ... cutters ... Clinchors 
.. or air controls. All T-J Prod- 
ucts expertly engineered .. . pre- 
cision-built . . . rigidly inspected 
.. right in every respect! Send 
for latest bulletins.. The 
Tomkins-Johnson Company, 
Jackson, Michigan. 





| heat 
R ESISTS < corrosion 
vibration 


W herever corrosion, excessive 
vibration, and heat are factors—alert 
production men choose REX-FLEX 
stainless steel Flexible Metal Tubing. 
For it effectively resists corrosion— 

has the extreme temperatures of stainless 
steel... the extra flexibility to withstand 
prolonged vibration...and is formable 
for use for virtually any application. 


In scores of general and heavy 
industry jobs—REX-FLEX is minimizing 
flexible metal tubing connection 
failures, delivering topnotch perform- 
ance. Find out what it can do for you. 
Write today for full information. 





REX-FLEX—has all the outstanding corrosion-re- 
sistant qualities of 18-8 Austenitic Stainless Steel 
. safely handles many types of corrosive 
liquids and gases. In addition, it's pressure-tight 
—so there's no dangerous, wasteful leakage. 





REX-FLEX—is easier to install, for it is manually 
bendable in multiple planes. Flanges and fittings 
are seam welded to form uni-metal assembly. 


This eliminates the hazards of solder—insures 


uniform strength and pressure-tightness wher- 


ever joints are necessary. 





REX-FLEX—is available in 5 wall formations, un- | 
braided or braided. Sizes range from 5/16” to 6” | 


1.D. (incl.). The C.M.H. line of stainless steel units 


also includes REX-FLEX Inner Lined Exhaust 


Members and C.M.H. Bellows. 





i ll Flexible Metal Hose for Every Industrial Use 2 


f FTE 


3 
CHICAGO METAL HOSE Conronation 
wEEER EB = mavwoon, winois 


Plants: Maywood and Elgin, Ill. 














DARNELL 


CASTERS 
& 
WHEELS 


Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life of 
equipment and increase the efficiency 
of employees—Write for 192 page 
Darnell Caster and Wheel Manual. 


VALUABLE 


NEW 


BOOK 


DARNELL CORP. LTD. 
LONG BEACH 4, CALIFORNIA 
60 WALKER ST.. NEW YORK 13, N.Y 
36 N. CLINTON CHICAGO 6. ‘ILL 


- 
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@3CO ENGINE DRIVEN HYDRAULIC PUMPS 


GEAR TYPE 
FOR 
GREATER 
SIMPLICITY 





@ Outstanding 


beyond the ordinary. That’s the record of 


performance. Dependability 
PESCO Engine Driven Hydraulic Pumps in 
modern aircraft. 

PESCO designed these pumps especially to 
meet the exacting needs of aircraft hydraulic 
systems. For greatest simplicity there’s improv- 
ed gear type construction that reduces working 
parts to a minimum. That means greater de- 
pendability, longer life, less service and 
maintenance. 

And through Pressure Loading, an exclusive 


PESCO development, high efficiency is main- 


PESCO advanced design and performance extend through a complete line of air, 
vacuum, fuel and hydraulic pumps. . 
aircraft needs for controlled liquid flow and Pressurized Power. 
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. Precision equipment meeting practically all 


PRESSURE 
LOADED 
FOR 
HIGHER 
EFFICIENCY 





tained through a wider range of operating con- 
ditions. PESCO Pressure Loading compensates 
for wear and thermal variations encountered in 
high altitude flight to maintain minimum end 
clearance between pump gears and gear housing. 

Models are available with pressure limits up 
to 3000 p.s.i. Capacities up to 12 g.p.m. 
Weights from 2.5 to 10 lbs. 

New descriptive literature is now available. 
Write for Engine Driven Hydraulic Pump 
folders to PESCO Products Co., (division 
Borg-Warner), 11610 Euclid Avenue, Cleveland 


6, Ohio. 
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Stainless Steel Carbon Steels 

Aluminum Non ferrous Alloys 
eee Magnesium Brass 

Alloy Steels Monel 





se rew machine 
‘products 


Waltham Screw Company's spread of production 
includes the almost microscopic .025 size set-screw 
for delicate precision watch-making, varying sizes 
of screws for use with metals, plastics . . bolts, nuts 
— in fact, the greatest variety of special products 
up to 1%’ diameter for specific uses. 


Accuracy in all steps of production in- 
sures precision in all applications. 


Waltham Screw's specially developed 
machines produce a uniform product. 


Waltham Screw products are acknowl- 
edged as superior by engineers, instru- 
ment makers, watch-makers, machinist- 
experts. 


Specific problems requiring special screw 
machine products are welcomed. 


LTHAM SCREW 


COMPAN Y 
77 Rumford Ave. 
Waltham, Mass. 














Out of the Pages of “(his Gook 
Come Solutions to hundreds of 


DESIGN PROBLEMS 


\ 4 


Here’s an Example: 


THE OLD 
WAY == 
THE STOW = 
| WAY 


i 


j 


fv "=: SHAFTING 


@ Cuts manufacturing and as- 
sembly costs! 








@ Eliminates gearing and uni- 
versal joints! 





@ Transmits rotary motion 
around angles and between 
out-of-line members! 











This Fact - Filled, 
: wn origina! Data - Wise Book is 
" aeembly hed | EREE! Meil the 
12 parts — each subject to wear, Coupon NOW! 
service, and replacement. The STOW 
Way substitutes one simple flexible STOW MFG. CO. 
coupling. Saves material, labor, up- Binghemten, 6. Y. 
keep! Eliminates noise! ‘ 


Be 


STOW MANUFACTURING CO 

426 State St., Binghamton, N. Y. 

I'd like a copy of that book you're advertising! !'ll read it now 
— and keep it in my files for ready reference. 











Name... 
Position 
Company 
Street 








City a State ; 
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WORTHINGTON 
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WORTHINGTON 
AND GOODYEAR 
HELP YOU TO 
SELECT THE RIGHT 
MULTI-V-DRIVE 


...in3 minutes 


A Lifetime of 
V-Drive Research 
Crammed Into 66 

Easy-to-Read Pages 


With this Worthington Multi-V-Drive 
Master Manual in your files you have at 
your fingertips all the information you 
need to select the right drive for any ap- 
plication. So complete is the data and so 
clearly indexed you can find that drive in 
less than 3 minutes. 

Especially interesting to design engineers 
are such studies as the effect of tension, 
sheave diameter and centrifugal force on 
the life of Multiple-V-Belts; the right and 
wrong ways to install, adjust and maintain 
them; minimum and recommended sheave 
diameters, etc. 

Most of the pages are devoted to charts: 
for simple, expedient choice of drive, for 
determining length of V-belt, for figuring 
belt speeds in feet per minute — plus other 
pertinent engineering data that lends ease 
and accuracy to your selection and design. 

You can have a Worthington Multi-V- 
Drive Master Manual by return mail. 
Write today on your company letterhead. 
Worthington Pump and Machinery Corporation, 
Standard Products Division, Harrison, N. J. 

os-+48 
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FULLERGRIPT BRUSHES for INDUSTRY 


Made in continuous ridged metal backing—full radial spiraled, semi- 
spiraled, straight or shaped built for that new machine design. Adopt 
permanent metal arbors or holders that operator can renew with Fuller- 
gript brush strips. 










































THE FULLER BRUSH COMPANY. 


INDUSTRIAL DIVISION, 3590 MAIN STREET, HARTFORD 2, CONN. 





» bie FE. 
a IN CARBON AND ALLOY STEELS 


Forged and Rolled by Taylor Forge Fo 


F you want forged steel rings of uniform quality held to “ 

the most rigid specifications, it will pay you to place 
your requirements in the experienced hands of Taylor 
Forge. 

Here we have amassed the finest equipment for forging, 
rolling and machining rings in carbon or alloy steels as : 
required. Here, also, we have complete facilities for heat y 
treating and a modern testing laboratory which is particu- 
larly valuable to those who want rings with specific char- 
acteristics fully verified by tests. A 








TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church St. @ Philadelphia Office: Broad St. Station Bldg. 


@ Other Taylor Forge Products in- er and other pressure vessel out- 
clude: “WeldELLS” and related lets; light wall spiral pipe; heavy 
seamless fittings for pipe welding: wall electric-weld and forge weld- 
forged steel flanges; forged steel ed pipe; corrugated furnaces, and 
nozzles and welding necks for boil- similar forged and rolled products, 
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FOR BETTERY 


MACHINE DESIGNERS CAN TAKE A TIP FROM 
THE USE OF OILGEAR TRANSMISSIONS IN AMER- 
ICA’S NEWEST, MOST EFFECTIVE ANTI-AIRCRAFT GUN 





















A typical example of the almost unlimited flexibility of 
Oilgear Fluid Power, the things you can do with it, is the 
highly successful use of Oilgear Transmissions in Ameri- 
ca’s newest and most effective 40 MM anti-aircraft guns. 
Two Oilgear Transmissions serve each gun. One moves 
the carriage from side to side, the other elevates the gun 
muzzle. The two transmissions are self-synchronizing and 
work automatically on signals from the director-mecha- 
nism. Enemy planes may come in from any direction, at 
tree-top level as well as at great heights. Hence, these 
Oilgear Transmissions provide rapid s#wing and elevating 
speeds with precise, rapid and accurate deceleration as 
the gun centers on the target, and appropriate following 
speed. Plane evasive tactics are met by variable syn- 
chronization of the two directions of travel. Easy and 
speedy disengagement and re-engagement of automatic 
operation is also provided. These Oilgear transmissions 


External view of Oilgear new, smaller, are small, powerful, dependable. . 
OILGEAR efficient, high speed transmissions as In the functions outlined above, or elsewhere in the 
Se SS Se SEN ones -anvents wide range of characteristics of Oilgear Fluid Power you 


gun control system which also incor- 


porates travel limit switches, unlim- are almost certain to find a better solution to the problem 
ited azimuth angle and increased elevation angle, push- that confronts you. Write for further information or put 
bution controlled high-speed slewing, increased torque " - 
and speed of operation. your problem up to Oilgear Engineers. Do it now... 
THE OILGEAR COMPANY, 1311 West Bruce Street 
Milwaukee 4, Wisconsin. 


ARE YOU TRYING TO: 


1. Apply large forces through long... or short ... stroxes uc var- 
iable speeds? 2. Obtain automatic work cycles, variable speeds in 
either direction... with or without pre-set time dwell? 3. Apply 
large forces through continuous or intermittent reciprocating cycles 
at constant or variable velocities? 4. Obtain extremely accurate 
control of either position or speed of a reciprocating member? 
5. Apply accurately variable pressure either static or in motion? 
6. Closely synchronize various motions, operations or functions? 
7. Apply light ...or heavy ... forces at extremely high velocities 
through either long or short distances of travel? 8. Obtain con- 
tinuous automatic reversing drives at constant R.P.M. or over a 
wide range of speed variation? 9. Obtain accurate remote control 
of speed and direction of rotation, rates of acceleration and/or 
deceleration? 10. Obtain constant horsepower output through all 
or part of a speed range? 11. Obtain automatic torque control? 
12. Obtain accurately matched speed of various rotating elements? 
13. Obtain canstant speed output from a variable speed input? 
14. Obtain full pre-set automatic control, elimination of problems 
of shock, vibration, etc.? 


You Need Ollgear! 
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This HARRY FERGUSON, INC. 


3/4 TON 
TWO WHEEL WAGON 


| STRENGTH 
FOR GENERAL 
FARM JOBS 


_ FOR AUTOMOBILE HIGHWAY TRAVEL 


A Hundred Uses 
Throughout the Year 


HE disc wheels upon which this sturdy 
Ferguson Wagon is mounted are de- 
signed to take the punishment offered by a 
wide variety of jobs under as many condi- 
tions. IN THE FIELD, hitched to the tractor 
it permits quick transport of implements, 
grain or forage, fencing material, etc. over 
any ground the tractor can 

Prench & Heck negotiate. ON THE HIGH- 
ENGINEERS WAY, hitched to auto or 
canaidyouin light truck it permits speedy 
DETERMINING travel to town and back 
the JUST RIGHT with whatever is to be 


CAST carried. 
SPOKE 


PRESSED Thus, again, French & 
WHEELS Hecht engineers have pro- 
for YOUR vided a wheel with the 


REQUIREMENTS GUTS for heavy work and 
the SPEED for fast travel. 
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R many years the Jones organization has been 

developing various types of drive units in which 

Jones special or standard speed reducers form an 
important integral part of the unit. 


The car puller, door hoist and skip hoist drives 
illustrated and described here are typical specimens 
of Jones Unit Drives. These machines are built as 
complete units by the Jones organization with base to 
take any motor specified by the purchaser. 


The Jones organization has also worked with a 
great many manufacturers in the application of Jones 
gears and speed reducers to an extremely wide va- 
riety of complete assemblies. You are invited to make 
full use of this experience in connection with any 
power transmission problems that you may have. 


W. A, JONES FOUNDRY 
& MACHINE Co. 


4417 W. Roosevelt Road 
Chicago, Illinois 


Bulletin No. 80, “Jones 

Drives for Industry”, may 

be helpful in giving you 

a complete picture of the Jones 
products, engineering services 
and manufacturing facilities 
that are available for helping 
you solve your drive problems. 


WERR/NGBONE— WORM—SPUR—GEAR SPEED REDUCERS PULLEYS 
CUT AMD MOLDED TOOTH GEARS V-BELT SHEAVES ANTI-PRICTION 
MLLOW sLocKS FRICTION CLUTCHES TRANSMISSION APPLIANCES 


In . 7 _— 
Prob. Cr ENGINEERING - Jury. 1945 

















VERSATILITY... 


special parts 
in any metal 


The most efficient functioning of a 
special part in your product often 
depends upon the metal used. Our 
engineers will be glad to help you 
at no obligation_on your part. We 
are equipped to cold-forge special 
parts in any metal, and in a wide 
variety of finishes. And costs for 
cold-forged parts are usually less. 


This Decimal Equiva- 
lents wall chart is accu- 
rate to four places and 
signalled in three col- 
ors. Yours at no cost or 
obligation. Just send us 
your name, title and 
address. 





See our Catalog in Sweet's File 
for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold-Forging Since 1850 


402 Oakland St., Brooklyn 22, N. Y. 


SPECIAL NAILS RIVETS SCREWS, 


WS, 
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“DESIGN I$ ALL IMPORTANT, 


EVEN IN A BATHING SUIT,” 
> EXPLAINED MISS DINGLE 





-how much more so when 
it comes to the design 
of special machinery, 














Fenn Special Machinery is custom-built to meet the user! 
individual needs automatic and semi-automati 
to speed up operations as well as eliminate hand op 
erations. Fenn builds the tools as well as the mg 


chines — one responsibility. Plan for profits with Fent 


THE FENN MANUFACTURING CO. 


HARTFORD, CONNECTICUT 
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back of N J | 


your Precision Parts Contractor? 


Greater accuracy is a Plus for 

industrial buyers of screws and ’ 

nuts . . . and a Corbin habit, be- | Will he be able to meet all your requirements? For instance: 
cause we are geared to work in | qa schedule that doubles or triples overnight; a change in pre- 


tenths . . . but fast. That’s why +0: : . ‘ : 
cision fini 
Sin asian Uihidtian Cacti sh or material that requires new manufacturing 


pass every test for flawless uni- Methods (grinding instead of machining); a completely new 
formity. set of blueprints and specifications to be followed on short 


Look to CORBIN notice... 


for your requirements in None of us can look into the future very far, but we can 
Semvee and Mute... a tall point to many years’ experience as precision headquarters, 


range in both CORBIN- during which time we have built up an organization of men, 
hr gar = oem materials and machines geared to high production and rapid 
otted. Also AIRCRA change-over in this exacting work. 


Screws and Nuts to Govern- : - 
mental specifications. Look to Corbin for your Precision Parts and face the future 


See your Distributor 


—~also complete stocks at * Tabewcion — 

Chicago, New York and | & poten Facilities are explained in this bulletin — which you will 
i ; find in Sweet’s File 4m10 for Product Designers. If you 

New Britain . . . and sales prefer that we send you a copy, please request it on your 


representatives who can a letterhead. 


‘‘talk shop.’’ aaa 








the uscd (-—7” Aas — | THE CORBIN SCREW CORPORATION 


ames MATERIALS fa ci | j ti es The American Hardware Corporation, Successor 


hand op MACHINES 
the mi that have made Corbin Headquarters N EW BRITAI ONN ECTICUT 


vith Fen for Precision Parts are producing high- i a oe ee ee 
Catalog, outline of Corbin 


est quality Screws . Nuts . Chain. Products and Facilities 


C0 Look to Corbin for 


Standart Prt 
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e Will not loosen 
24, -Vibration-proof 








DRIV-LOK Pins answer “a hundred" connect- 
ing and anchoring problems, for driving into a 
standard hole; they will not loosen even under 
continuous vibration or repeated shock. 
































eG With bodies of specified diameters, each has 
eda oe te mame ee accsds Gee eemen bella four flutes with raised (oversize) edges along 

ower its binding or anchoring section. When 
cconbie DEMME Ger soene tines pia ts eadhammn driven into a drilled hole, these work hard- 
ened edges are slightly compressed. This 
deformation creates a steady and unyielding 
outward pressure of the flute edges against 
the walls of the hole. 


DRIV-LQK pins come (standard) in type 
MANE IRIN CONONIE thot Renney bale Ase! 2b Ringe Ses eee illustrated and in many special designs, in 
ee “ many materials and diameters. All can be 


| POST PINS WITH HALF-LENGTH GROOVES.-—Generclly used delivered promptly. 



































for attaching tension springs ‘ 
To date our capacity has been taken for war 
requirements, but since we have no recon- 
version problems, we are ready at any time 
to deliver a few test samples or millions for 
TYPE C d ° Wri f C | 
QUARTER LENGTH GROOVES—Suagested as fulcrum or link post war production. Write for Catalog. 


pivot. Locks securely at one end thus assuring smooth bearing 
surface in center Sd pecennigientmmesneene 


TYPE G 
+ [cocioan ta MEME tae pout. ‘rae con te eco teaes THE DRIV-LOK PIN CO 
—k | y VEY.) Special Designs to 561 W. Washington Blvd. 
HALF LENGTH GROOVES WITH PILOT—Suggested for use os Meet Specific Requirements Chicago 6, Illinois 


stop pin or locating pin to be driven in blind holes. 




















Prominent Rubber Company Well Pleased With aati 
Patented DIFFERENTIAL 
WHS sprED REDUCER 


Cement Line . . . Operating 
4 Churns 


Again the extreme compact- 
ness, versatility and depend- 
ability of this Differential 
Reducer have been demon- 
strated. Ratios of 3 to 1 or 
30,000 to 1 and greater in the 
same housing ... . quiet-run- 
ning Helical Gears .. . from 
88% to 95% efficiency : 
are a few of many features. 
Manufactured by the 
“Makers of the First 
Speed Reducers in 
America to be Shipped 
from Stock.’ Send for 
catalog. 





WINFIELD H. SMITH, Inc. 


EATON STREET....SPRINGVILLE...ERIE COUNTY...NEW YORK 








Propuct ENGINEERING — JuLy. 19% 





ffi iis 


oe 


The Closest Approach 
to Perfection 


GEARGRIND Machines give you both production and the tolerances 
required by modern engineering. Low overall production costs 
reflect the accuracy that practically eliminates rejects and provides 
the fine finish that makes many operations unnecessary. 

We manufacture a complete line of “GEARGRIND” Ma- 
chines for the Formed Wheel Grinding of external and 
internal gears, internal involute splines, straight 
splines, racks and serrations, as well as 
special machines for special grinding 
operations. 


CATALOG ae 
ON REQUEST nara 
Covers all GEAR- 
GRIND Machines 
and Contract Grind- = GEARGRIND — 
ing Service. noe — 


Cl 





Manufacturers of RZEPPA Con- 
stant Velocity Universal Joints 
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The Crocker-Wheeler resilient 
casas ‘ie: Sines, Asuinaaibialll Rexible coupling consists of a spider, a 
apparent if alignment is imperfect. flange, a ball retaining cover and six 
synthetic rubber balls —that’s all there 
is to it! And yet, this is more than just 
a trouble-free coupling—it actually adds 
years to the life of both the driving and 
driven machines. 


The balls transmit torque, absorb 
shock and vibration, yet do not transmit 
end thrust. If serious misalignment oc- 
curs after installation, neither the ma- 


chines nor the coupling will be harmed. TENSILE breaking strength as 
The only damage will be to the rubber ; 101 * 2 Sonal 
balls, which can be replaced at negligi- great as ) pounds per «<-inc 
i iainii ble cost, in one or two minutes. Under width was observed during lab- 
quickly, with only a screw driver ° eas 5 
normal service conditions the balls last - > ian f 2” Sel? nites 
for years without renewal. oratory tests Ol «a X Strips 
oaels -// . L . o_o Or 
Available for shaft diameters up to (0.375 to 0.5” thick) of six dif- 
8”, these couplings require no lubrica- ferent Booth felt ty pes. 
tion, no maintenance of any kind. Write = " 
for prices, dimensions, descriptive in- Almost any desired combina- 


formation. No cost, no obligation. Ad- 
dress the Crocker-Wheeler office nearest . . 
owes. is only one ... are obtainable 


tion of qualities ... durability 


through the controlled manu- 


facture of Booth ‘*prescription”’ 








lnénpensive éubilser ‘balls. cbsodl COVER BALL felts and precision die-cutting 
shock, and save the transmission. a a's 


into mechanical parts. Read 


— 
1 

' 

‘ 
































4 , Booth’s **Technique of Felt ( 
77 Uy |G VA, Making.”’ t 
ie Za 
THE BOOTH FELT COMPANY 
175 19th Street Brooklyn, N. Y. 
4 736 Sherman Street Chicago, Ill. 
coin wk {1PPLICATION CHART AND SAMPLE 
KIT... Contains swatches of 
RA S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
Machines may be disconnected b sules foll - ° 
Simply removing. the rouver bel ae FLANGE ee ay 











CROCKER-WHEELER 


A Division of JOSHUA HENDY IRON WORKS 
AMPERE, N. J. 


BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND ~ LOS ANGELES 
DETROIT - NEW YORK + PHILADEPHIA - PITTSBURGH » SAN FRANCISCO + WASHINGTON 


TRADE MARK 


PRECISION CUT : 
FELT PARTS i—£ 
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THIS NUT ALWAYS HOLDS FAST 


Under tough operating conditions, on 
connecting rod bearings for instance, 
the Elastic Self-Locking Stop Nut does 
ts job, by gripping fast. An ordinary 
istellated nut or jam nut might break 
jose, lose its grip and fail, and so would 


he parts it is assigned to hold together. 


but not the Elastic Stop Nut. It uses 
ts head—for, built into the head of this 
it is a locking device, an oil-resistant 
lastic compression collar. This forms 
self to the individual bolt thread, 
rips it tight. The nut won't loosen or 
ick off under the severest vibration, 


ock or impact. 


You need nocotter pins,no lock-washers 
or other auxiliaries when you use 
Elastic Stop Nuts. Thus there is no possi- 
bility of broken bits of these extras in 
the crankcase. Nor is there any distor- 
tion of or damage to the bolt or the 
cap. Made to fit any standard bolt or 
stud, Elastic Stop Nuts can be used 
over and over again with fully ade- 
quate gripping power. You can turn 
this nut up to the exact torque you 
need and be sure it will stay there. 


Here is definite insurance against loose 
bearing caps which means greater 
safety and reliability in use; greater 


economy in assembly and maintenance. 











Loose connecting rod bearing 
caps can be a source of serious 
trouble. Wherever a connecting 
rod 
apply the sure protection of an 
Elastic Self-Locking Stop Nut. 





s a part of your design, 


This, or any other nut, won't stop 
bearing wear or bolt stretch, but 
it can remedy connecting rod 


troubles resulting from loose nuts. 


Make certain that the bolt extends 
completely through the collar. 


LOCKS FAST TO MAKE THINGS LAST 


LOCKED ON 
THE BOLT BY 
THE ACTION OF 
THE GRIPPING 
RED COLLAR 


THE COLLAR 

1S ELASTIC, 
THE NUT CAN BE 
USEO TIME AND 

| TIME AGAIN 





—— 


? 
MADE IN All SIZES AND TYPES — WITH 
THREADS TO FIT ANY STANDARD 
TYPES OF BOLTS 


TRADE MARK 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Plar Union, New Jersey and Lincoln, Nebraska 
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Sales Office: 1060 Broad St., Newark 2, New Jersey 
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PRECISION PARTS 





FOR THE LONG GRIND AHEAD 
IT’S EXPERIENCE THAT COUNTS 

















FLAT HEAD CAP SCREWS 





V-head design fits counterbored hole 





with no gap between screw head and 
surrounding metal. This gives fric- 
. tntricale brazing-jobs made easy ! ° ° ° — 
| tional grip and a locking rigidity, 
When the last Jap lays down his gun, American industry reinforced by the tightest of set-ups 
will begin settling back to competitive production. No \ | possible only by powerful wrench- 
longer will it be production for production’s sake. The J ing with an Allen Hex Key. 
business will go to those manufacturers who have learned ; 
: se ae ae me i The screws are “pressur-formd” of 
a faster, better way of doing things, and who can apply i 
: ‘ . | - | ? 7 stee 4 . > 
their war-time lessons to the peace-time years ahead. ' | ALLENOY steel, with uncut metal 
fibres shaped to the head. Threads 
ing to amazingly close tolerances, is an Ace war-time | | | also are pressur-formd, with toler- 
, 
. 


Grinding-out small parts by the thousands, yet hold- 


accomplishment that offers real competitive and perform- 


ances held to a high Class 3 fit. 





ance advantages. Here you will find the experienced 


operators, the up-to-the-minute machines and equip- ALLEN FLAT HEAD CAP SCREWS 
ment, and the responsibility of intelligent management 


to handle your parts from rough stock to finished piece. set up flush in holding comparatively thin 
If you have any small parts and assemblies calling for plates or superposed parts, without weak- 
stamping, machining, heat-treating, and grinding, it will ening the metal with deep countersink. 


pay you to consult with Ace. Send sketch, blueprint, or 7 
» ° i 
sample for quotations. L—dy 





GRINDING CAPACITY NOW OPEN 


The Idler-Shaft, the Rotor-Shaft, and the Clutch- 
Bushing shown above are typical of Ace grinding- 
operations. They involve internal, external, thread, 
and centerless grinding to .0002” tolerances. Ace 
makes these parts by the thousands and a modern, 








Above diagram shows how flush surface is achieved with 
shallow countersink as compared with ordinary socket 
form accuracy of each piece. head cap screw. Note more binding surface under the 
head than is had with a fillister or cheese-head type. 


well-equipped inspection department assures uni- 














The angle helps lock screw in place by drawing down 
on a conical surface. 
Your local Industrial Distributor supplies also 


Allen Socket Head Cap Screws, Hollow Set Screws, 
Tru-Ground”’ Shoulder Screws and “Tru-Ground” 


ACE MANUFACTURING CORPORATION Dowel Pins. Ask him for samples and details. 
for Precision Parts 


’ 
¢ . 
* 


THE ALLEN MFG. COMPANY 


1245 E. ERIE on PHILADELPHIA 24, PA. singh ALLEN * CONN, 
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greatest aid to 
AIAL HANDLING 


GENERAL 


Vudustiial Pueamatte 











fric- 

“ TIRE-TUBE-WHEEL UNITS 
“ ® Obtainable NOW on many types of 
* al NEW material handling equipment. 

etal ® AVAILABLE in ready-to-install units to 
eads modernize present equipment. 

yler- 


The one engineering improvement you will see most widely 
adopted for postwar material handling equipment is the 
General Industrial Pneumatic Tire-Tube-Wheel. For, General 
Pneumatics have proved that they ease and speed hauling 





‘ over rough, soft or smooth surfaces, reduce labor require- 
ments, cut equipment maintenance, and stop cargo spillage 

. and floor wear. 

l General’s are the original extra-capacity wide rim tire... 

Y offer the only quick demountable wheel . . . are the standard 

g chosen for Army Air Corps industrial applications. On NEW 

\ equipment... or to modernize OLD equip- 

\ ment ... be sure you get the exclusive 

\ advantages of General Pneumatics. 

\ COMPLETE DATA READY = -——_s- (BS ee Se > 
Full information on applications; engineering 

h AVAILABLE NOW and design data for use on new products 


and modernizing old material handling 
equipment with Generals. 


. 
o 


8’—22" 0. d. 180 to 1900 Ib. 
capacity per tire. 


READY-FOR-USE 
Tire-Tube-Wheel Units 


and Casters. Dept. 6, THE GENERAL TIRE & RUBBER CO., Akron, Ohio 


1e 








Please send the General Industrial Tire Bulletin to: 


Name 
Address 
Title 
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In Business for Your Safety 


@ If the problem concerns remote 
control, chances are a standard 
TRU*LAY PUSH-PULL will do the job as 
though made to order. So many and 
so varied are the units we now make 
that one of them is almost sure to 
serve your purpose. 


But even if your requirement calls 
for a unit beyond the range of our 
standard line, we can probably make 
it for you. 


TRU*LAY PUSH-PULL is the simple 
means of remote control. It's an 
armored steel cable operating in a 
flexible, mnon-compressible steel 
conduit — permanently lubricated. 
Fittings and terminals are designed 
for the specific work to be done. 


Let us give you complete informa- 
tion about TRU*LAY PUSH-PULLS. Write 
the Detroit office. 


ACCcO 6-235 General Motors Building, Detroit 2 
c 695 Bryant Street, San Francisco 7 + Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 


AMERICAN CHAIN & CABLE 





Roppak is the patented, guaranteed, 
non-friction, floating seal, long-lasting, moderate 
cost, highly efficient. metallic packing. It’s made 
when you want it, how you want it to fit your 
specifications. Simple and speedy to install; swift 
to fit, slow to wear. Guaranteed for one year, its 
average service life is much longer. 

Pack up your troubles with RODPAK. It’s defi- 
nitely superior for Compressors (all types), Steam 
Units (Saturated), Oil Pumps, Acid Pumps, Water 
Pumps (hot and cold), Hydraulic Units (high or 
low pressure), Asphalt Pumps, Valve Stems, Log- 

ging and Sawmill Units, Marine Units including 
Main and Auxiliary Feed Pumps, Fuel Oil Service 
Pumps, Fuel Oil Transfer Pumps, Fire and Bilge 
Pumps, Brine Pumps, Sanitary Pumps, Generator 
Engines, both rotary and reciprocating type Refrig- 
eration Units, Telemotors and Steering Gear Rams 
and many other units having RODS, SHAFTS, 
LINERS, PLUNGERS. If you want packing 
promptly, if you want packing ‘that keeps on the 


job for years... ‘PACK UP YOUR TROUBLES” 


ify RODPAK 


METALLIC PACKING 
for rods, shafts, inside & 
outside packed plungers 


RODPAK MANUFACTURING CO. 


1315 Natoma Street * San Francisco 3, California 


REPRESENTATIVES 











MACHINERY SUPPLIES COMPANY, 50! Madison Avenue, New York 22, N.Y. 
RALPH £. MANNS CO., 1024 E. Anaheim Blvd., P.O. Box 277, Wilmington, Calif. 
W. H. ROBER, 1016 Ist Avenue, South, Seattle 4, Washington 
STRIEBY & BARTON, Ltd., 912‘ E. Third Street, Los Angeles 13, California 
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How Engineering has Licked 
HEAVY DUTY 


CLUTCH TROUBLES 


If you operate heavy machinery, 
you know that your time losses and 
your maintenance expense are very 
likely to come from clutch trouble. 

Modern engineering has come to 
your rescue with the Fawick Airflex 
Clutch, which controls power and 
torque by air, without arms, levers, 
toggles or springs. 





Tug goes from full speed ahead 
to full reverse in 3 seconds 


Here is proof in the toughest kind 
of service. On this powerful Diesel- 
driven tug, the Airflex Clutch was 
thrown from full speed ahead to 
full reverse in 3 seconds, without 
lamage to engine or propulsion 
mechanism. No other type of clutch 
could possibly absorb torque in 
this manner. 


; ~~ 


how eC 
Nw ee eel > 


Greater maneuverability for 
all Naval craft 


Hundreds of Diesel-driven vessels 
i the Navy, Coast Guard and Mer- 
nant Marine have been equipped 

with Airflex Clutches. Without ex- 

ception, these ships have greater 
ineuverability. Valuable space is 

Saved, time is saved in installation 

and maintenance, and in the train- 

ing of personnel, and performance 


ENGINEERING - 
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has new reliability, especially under 
combat conditions. 





Landing Craft made easier 
to handle 


The landing craft of various types 
that are so essential in modern 
warfare are being equipped with 
Fawick Airflex Clutches to give 
them more flexibility of operation, 
and greater dependability under 
extreme circumstances. 


= 





=—_ 
kK 
Space-saving is a definite plus 


Because the Airflex Clutch has no 
toggles, levers or springs, it saves, 
through its compact design, a tre- 
mendous amount of space over 
other types. This is especially im- 
portant on marine installations, and 
wherever heavy-duty drives must 
be put into restricted places, such 
as cranes, hoists and draglines. 


FAWICK Aj 


Y 


How the Fawick Airflex 
Clutch Works 


Inflate the rubber-and-fabric gland 
and it expands to engage the clutch. 
Deflate and the clutch is disen- 
gaged. As simple as that is the way 
the Fawick Airflex Clutch controls 
power by air, without springs or 
levers or toggles. 





Suitable for many important 
industrial applications 


The Fawick Airflex Clutch has 
proved its efficiency and economy 
on steel mills, rubber mills, paper 
mills, hoists, shovels, cranes, drag- 
lines, dredges, presses, punches—all 
types of heavy duty machinery. 
Acts as clutch, brake, slip-clutch, 
flexible coupling or power take-off. 


Engineering service 


The Fawick Engineering Depart- 
ment will gladly consult with you 


on clutches for all kinds of 
TR heavy duty drives. Book- 


‘let on request. 


FAWICK AIRFLEX COMPANY, INC. 
9919 Clinton Rd. Cleveland 11, O. 


In Canada, Renold-Coventry Ltd., Montreal, 
Toronto, Vancouver 


In Britain, Crofts Engineers, Ltd.. Bradford, England 
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designed for 


designers 
by Air- Power Specialists — 


SPECIAL 


mc 


ow 2 . ~mcactrmac 
extreme cOoOmpacMness — plus greater 
over-all efficiency are the result of Quincy’s advanced, 
improved design—both inside and out. 


gir eate: effi clhOMecy — Quincy Compressors 
size-for-size offer the maximum over-all efficiency— 
the most air ‘power production for the lowest power 
consumption. 


~ 


quromorive -tTyp¢ 
—Cushioned steel valves for quieter operation; constant 
level oiling. Timken bearings, semi-steel pistons and 
Quincy loadless starting which eliminates noisy check 
valves and minimizes motor burn-outs, are valuable 
Quincy features. 


IMPpiecre nqge o : — Quincy 
offers the most complete range of sizes in both air and 
water cooled compressors up to 80 cu. ft. displacement. 


CO iri B ere aqepenadand Y —For 24 
years all of Quincy's research, engineering and man- 
ufacturing facilities have been devoted exclusively to 
producing the most efficient and dependable compressor 
possible. Nearly 100 leading manufacturers equip their 
own products with Quincy Compressors. 


engineering GSSISTANCE _ ou: engi- 
neering department is available at all times to help you 
on problems of both mobile and stationary compressed 
air supply. 


Wlew — COMPRESSOR SELECTOR — Free 


Accurately selects correct size and type compressor in one minute! 
One setting gives free air delivery, rpm, piston displacement and 
hp motor required. FREE on request. 


Wine 


OMPRESSORS 


&& 


TELL ELLELEL. 


¥ 


LLALAAAALA 


LLL 


PRES BEELIGOPOBEES LDL LS DRE LEELA ER ie Ble Bite Bi, 


MACHINE WORK 
TO YOUR 
BLUEPRINT 


RITCO's complete machine shop 
facilities and modern testing 
equipment assure quality and ac- 
curacy in every part produced. 
We are well equipped by these 
facilities and more than a century's 
experience in metal working to 
help you with your postwar plan- 
ning and products. Estimates 
gladly submitted. 


Shown at left: Special monel 
metal shaft, 2'' diam., 20" long, 
produced for the Warren Steam 
Pump Company, Inc. 





f \ 
Remember RITCO for 


’ SPECIAL BOLTS, NUTS AND STUDS 
DROP FORGING & DIE SINKING 
HEAT TREATING 
SPRAYED METAL SERVICE 
PARKERIZING 

CENTERLESS GRINDING 


Catalog on request. 


XY - 


RHODE ISLAND 
TOOL COMPANY 


148 West River St. 





Providence 1, R. I. 





Seruing American Industry Since 1934 


Branch Offices: NEW YORK + CHICAGO «+ SAN FRANCISCO © ST. LOUIS 
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Hansen Push-Tite Couplings are fas 
easy tO oper 

it's connected, lock 
1. Slide sleeve 

d and air 1s 

ake pressure 
nds without jJeaking- 

ock or unlock, full- 


hose. NO pins to 
fully protected. 


turned oF 
connecté 
Hansen Couplings willt 
to over 10,000 pow 

or turning I" order to | 
ts kinking of 
all parts are 
e made for air, oil, grease gaso- 
rd for free industrial 


twisting 
swivel act 
bend, break OF jam, 


ion preven 


Hansen Couplings at 
\ine, acetylene, and 


catalog covering the complete line 0 


oxygen: Ser 


f Hansen equipment. 


writ a] ’ $ mY 
. i ~th \ ¢ 1 
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LIST of the important, BIG users of 
Stronghold Fasteners reads like the 
“WHO'S WHO” of American Industry; 
but in addition there are many hundreds 


















of comparatively small users who also 
depend upon Stronghold. All of them, 
big and little, have found Stronghold a 
DEPENDABLE SOURCE OF SUPPLY—both 
as to quality of product and quality of 
service. May we quote on your own 
requirements? 


G€EX-SCRO 


SLEEK new multi-use multi- 
drive Stronghold improve- 
ment upon the ordinary ma- 





chine screw. It has so many 
mechanical and use advan- 
tages that we've prepared a special 
folder to give you all the facts about it. 
May we send you a copy?—and samples? 


210 W. Hubbard St. 
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MANUFACTURERS SCREW PRODUCTS 
Chicago 10, Ill. 
It’s Faster to Telephone » Call WHITEHALL 4680 
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IF You Must Be 


Dead-Sure You Have 
the Right Spring - See 


RELIABLE 


With the gradual expansion in production 
of all kinds of mechanical goods, for normal 
civilian uses, there will arise new needs for pre- 
cision parts. If, in re-designing your products, 
your spring requirements are more exacting 
than ever before—look to RELIABLE for such service. 
Springs are an extremely small item of cost—but on their 
accurate performance may depend the service record of 
your equipment. Therefore the best spring is the only 
spring for a quality product. With expert engineering, and 
with a high degree of precision in manufacture, RELIABLE 
has met many difficult problems covering an almost endless 
range of specifications. In every department of spring 
production, our facilities are exceptional. 


Remember, too, that on wire forms and small steel stamp- 
ings, RELIABLE will give you the kind of personal coopera- 
tion that saves time, trouble and costs. Be sure your springs 


are Reliable. 
Catalog 44 sent on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY. ON WITTEN 


Keliable Springs 
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EVERY SHOVE 
BOOSTS PRODUCTION, 
LOWERS MAINTENANCE 
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Hele-Shaw Fluid Power Furnishes Big Push on Draw Bench 
sts, 

ay Tiisienance on the old draw bench got to be a headache. 
eir Wear and tear on the old worm gear and lead screw arrange- 
of ment for pushing the bar through the die up to the puller was 
- way overboard. 

3LE Casting about for a better method, the user hit upon Hele- 
less oe Soe Shaw Fluid Power (oil under pressure) . . . asked i to help 
" , out. With him. our engineers worked out a hydraulic device 
s- WEL which not only filled the bill but saved maintenance, saved 
wa. 2 time and simplified operation. Now a pull of one small lever 


ngs PUMP and the chuck rides up into position pushing the bal tt rough 


the die. Another push and the jaw chuck returns. 


C0. OTHER & PRODUCTS: Hele-Shaw Fluid Power is a means toward better, faster, 
hio A-TAYLOR AND PERFECT SPREAD STOKERS, smoother and safer operation in an amazing variety of hydraulic 
MARINE DECK AUXILIARIES, LO-HED HOISTS operations. Go hydraulic with the Hele-Shaw Pump and let 

DIAMOND FACE GRINDERS Hele-Shaw engineers help you work out your application. 


AMERICAN ENGINEERING COMPANY 


2414 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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NEW PRON TEER 








W herever extremely accurate control of intermittent 
machine operation is essential the Hilliard Single Revolu- 
tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


$c WRITE To DAY! 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution —Friction 
—Centrifugal—Overload Release — Slip 















































During more than a\ quarter-century of 


continuous production of “air-cooled power,” | — | 
Briggs & Stratton has been constantly +. T H E H L L A R D * 
recognized as the leaders in this field — 101 WEST 4TH ST ELMIRA. N.Y 





and has earned foremost recognition CENTRIFUGAL SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE 
for pioneering in improved design — for 

7 engineering advancements — and for con- 
r stantly improved precision manufacture. 





o0@ 
Their unequalled performance has again | 


been proven by the brilliant record of 
Briggs & Stratton 4-cycle air-cooled gasoline 
engines in hundreds of standard and 

special wartime uses and applications. Their 
dependable service under severest con- 








ditions assures still greater service in the 
period ahead — through use on an ever 
increasing number of gasoline- powered 
appliances and equipment. 


... with plastic models 





oa Of interest to engineers is our method of observ- 
an ing actual stresses in meshing gear teeth. Photo- 
—___ i elastic equipment is used, in these tests, to check 


{ visually on mathematical calculations of stresses 
' and strains. A polarized light is passed through 
transparent gear models and the image on the 
screen shows in color the lines of stress which 
develop in the meshing teeth. 

Fairfield’s ability to build fine gears is backed 
by 25 years of experience. With an eye to the 
future, investigate Fairfield facilities for gear mak- 
ing. Write for our brochure on gears. 


RIGGS & STRATTON 


cis 


Only in Briggs & Stratton 4-cycle air-cooled gasoline 
engines can you get the extra performance made pos- 
sible through 25 years of consistent leadership. Let us 
help you plan in fitting this dependable power into 
your designing and production of gasoline 4 3 
powered equipment, tools, and appliances. = > 
BRIGGS & STRATTON CORPORATION 

Milwaukee 1, Wisconsin, U S A. \ 






FAIRFIELD MANUFACTURING CC 
313 S: Earl Avenue ®@ Lafayette, Inc 
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Food moves across any surface without creating 
friction. Peak performance of your equipment 
depends upon reducing friction to a minimum... 
and ball bearings come close to rivaling the shadow in 
low degree of friction. That’s why both designers 
and users promote equipment efficiency and lengthen 
equipment life when they specify BCA Ball Bearings 

at a// friction points where their use is practical. 





BCA Ball Bearings... radial, angular 

contact and thrust... provide dependable protection 
over the broad range of loads and speeds for which 
they are engineered. To choose the BCA Ball 

Bearings best fitted to your specific applications, 

write us today for catalog or consultation. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PA. 


RADIAL « ANGULAR CONTACT + THRUST 


BALL BEARINGS 
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Still «x « x 
on the job 


Production of gears for 
our Armed Forces will 
not cease until Victory 


over Japan. 


In the meantime, Diefen. 
dorf engineers will gladly 


help with your gearing 





problems for post - war 


products. 





DIEFENDORF GEAR CORPORATION 
Syracuse 1, New York 


diefendorf 











CATALOG ‘‘E” 
talog "E'' isa AS THIN AS .005” 


The new NIBCO 
NO Mee edi- IN COILED-STRIP FORM 


streamlined, easier 
tic Phan fiv 











THIS NEW DEVELOPMENT is now 
available for production applications 
from Burgess rolling mill facilities. It 
can be supplied in widths from %" to 
5” and from .010” to as thin as .005”. 






COMPLETE INFORMATION — technical 


specifications, cost figures, sample 






strip, and the answer to your problem 





—is available free in new folio. 











Sample on request.Write Dept. M-3 


BURGESS BATTERY COMPANY 
FREEPORT, ILLINOIS 


s) NORTHERN INDIANA BRASS CO. 


ELKHART. INDIANA 
VALVES AND FITTINGS SINCE 1904 
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A typical installation in a heat treating 
department of a large manufacturer of 
war material. 


ORRECT alignment is vital to the efficient transmission of power... American 
Flexible Couplings are meeting all power transmission requirements 
efficiently . . . It's easy to see why. 3 sturdy parts only. Two identical flanges 
connected by a square floating center member, a centrifugal lubrication unit of 
high strength alloyed metals... The American is the only flexible coupling 
with replaceable bearing strips, eliminating the need of tearing down the unit 
. the reason why power men “in the know” prefer American Flexible 

, Ordnance Division Couplings. For full particulars on American Flexible Coupling application for 

N light, medium and heavy duty work, write for complete catalog. 





AMERICAN FLEXIBLE COUPLING CO. 


DIVISION OF 


J. A. ZURN MFG. CO., ERIE, PENNA. 
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METAL stampings in any quantity from steel, 
brass, copper, aluminum, aluminum alloys and 
other metals up to 10 gauge. Short special runs 
produced economically, and batteries of auto- 
matic presses stand ready to meet production 
schedules on large runs. 


Titchener also makes combination stamping- 
and-wire assemblies, and is equipped for electric 
welding operations, enameling and plating. 


A tool engineering staff is maintained for 
manufacturing consultation; and the services of 
our toolroom are available. 59 years of experi- 
ence is your guarantee that a Titchener job will 
be RIGHT. Send samples or prints of your re- 
quirements for quotation. 


. 
Aluminum has many definite physical 


properties which make it more desirable for 
certain products than any other metal. Due to 
its resistance to the corrosive action of the 
atmosphere and to many chemicals, most alumi- 
num stampings require only a‘ “tool finish.’’ 
Here, tool design and operation become a factor 
in economy, and here Titchener skill and ex- 
perience is evidenced by the cleanly-cut edges, 

, surface-smoothness and symmetry of 
sp, the formed product. 


eH. TET CHENER «co. 


Strip Metal and Wire Forming 
350 WALNUT ST. BINGHAMTON, N. Y. 














— % 
i 


f How to ¥ 
Drill Straight 














The E-C Inclinometer shown here, made by Sperry-Sun Well Surveying 
Co., records automatically, the deviation from intended course, in drill- 
ing oil wells. It travels 800 to 1000 feet per minute in the drill pipe; 
is the fastest recording instrument of its type. 


MPB is proud to contribute to the sensitivity, accuracy and durabil- 
ity of this instrument with MPB Pivot Ball Bearings. 


Some of the mechanisms you make may need Miniature Preci- 
sion Ball Bearings to make them free-moving yet: precise, strong 
and compact. Let MPB engineers work with you. No obligations. 
Write for MPB bearings specifications. P.E. 7-45 








World's smallest ball bearings: radial, 1 8 to 5 16"; 
pivot, 2 to 10 mm., outside diameter. 


M.?P.B. 
BEARING 


MINIMIZE WITH MINIATURE 


* weight, space, friction 


*- ENLARGED 4 DIAMETERS 


MINIATURE /Zecz5con BEARINGS 


° KEENE, NEW HAMPSHIRE, U-S-:A: 


™ACTUAL SIZE 











Type CA Straight 

line Spur Gear Type A, Worm 
Reducer. Ratios Ny Gear Reducer 
up to 20 to 1. eZ Ratios 4 5/6 to 1, 
Sizes up to 417 %) up to 100 to 1. 12 
h.p. Ask for Bul- to 98 h.p. Ask for 
letin 1200. Bulletin 900. 


Since Speed Réducers superseded the old clumsy open 
methods of reduction ((prey to grit. dust, rust, and inac- 
curacy) there has been equally great improvement in re- 
ducer efficiency. It pays to know the advances that have 
been made, and intelligently to select the most modern. 


I 


= SPEED REDUCERS — 


Abart Reducers embody the very latest in de- 
sign and sturdy construction. Compact—en- 
closed—oil-tight—dust-proof. Rigidly supported 
bearings—perfect alignment. More than 75 
sizes and types to choose from. Spur, worm and 
combinations. 1 50 to 417 h.p. 





ABART GEARS: No stocks. Send B P for estimates. 


GEAR AND MACHINE CO. 


MANUFACTURERS OF 


Speed Reducers & Sean 


4840 WESTIO' ST. CHICAGO HLLINOFS 
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FLEXIBLE RUBBER BUSHING ; 


DRIVE STUD 








GRAPHITED BRONZE 
BEARING 


Inc orporated 1920 





: 


eS 


BORE > 


KEYWAY ——> 


SET SCREW 
THE INSIDE STORY OF AJAX FLEXIBLE COUPLINGS 

Ajax Flexible Couplings protect direct connected For special requirements flanges can be machined 
machines from unavoidable misalignment. They re- from aluminum, bronze or other metals, and can be 
quire no lubrication. They are quiet running — no plated with chrome, silver or cadmium for protection 
backlash, no noise. They provide free end-float which against adverse atmospheric conditions. Thousands 
permits electric machinery to find its magnetic center. of cadmium-plated Ajax Couplings are running on 
They operate satisfactorily in abrasive-laden air. U. S. Navy equipment throughout the world. 

They are built in a wide range of sizes and capacities Ajax Couplings can easily be made integral with 
vith standard couplings made of forged steel or cast brake drums, pulleys, fly wheels, etc. 
emi-steel, Write for new catalog giving complete data. 











e WESTFIELD, N. Y. 
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What Engineers 
want to know 
about 


| COUPLINGS - OFWADUSTR 


In every type of business —in 
every corner of the globe— 
EWC Wheels are helping pro- 
duce better—more efficient— 

more salable equipment. Do 

you use Wheels in your busi- 
ness? Then specify EWC— 
backed by over half a century 
of experience. Write for val- 
uable New Catalog. 












































ee 


Correction for misalignment, takeup of surge, shock and 
vibration, etc., are basic funciions of the coupling. These 
are most efficiently insured by the L-R principle of free- 
floating resilient load cushions suspended between rugged 
metal jaws. Cushion material is an equally important facior. 
Correct material is provided for each individual duty, of —_—_—— 


LR Couplings. (See below) FLEXIBLE 
COUPLING 


Resilient Alignment Type. 
Non - Lubricated. Supplied 
with cushions in following 
materials: 


1. METALFLEX: High-grade brake-lining. for heavy shock 
loads, as on excavating, and steel mill equipment, and 
where exposed to weather. 





Electric Wheel Co. 
Dept. PE Quincy, Ill. 
















2. LEATHER: Best quality oak-tanned belting. For sus- 
tained loads, and greater misalignment. 


3. MULTIFLEX: Rubber-duck 
fabric, vulcanized under 
pressure. For fluctuating 
loads and requirement of 
high resilience. 


4. ARMORED RUBBER “SX”: © 
For any speed, and fluctu- 
ation. Carrying capacity 
under uniform load less 
than leather, but “SX” 
withstands heavier shock 
loads. Hysteresis loss far L-R Type “HH” 
less than leather. Pat. and Pats. Pend 





The IMO PUMP has only three moving parts and no valves, 





timing gears, cams, or delicate adjustments to get out of 





order. It can be depended upon for hydraulic service, governor 
service, lubrication service and other applications in which 


Catalog gives full details continuity of operation is vital. 
Selector Charts find your couplings. 


For further information write for Catalog | - 126-G 





Catalog shows L-R Couplings Extremely quiet for every duty and 
every kind of service from 1/6 to 2500 h.p. Selector Charts put 
your finger on couplings you require without tedious figuring. 
Should be in every engineer's file. Wire or write. 


LOVEJOY FLEXIBLE COUPLING CO. aE oe dee waist 


IMO 
M 
5019 W. LAKE ST. CHICAGO 44, ILLINOIS es TRENTON 2, NEW JERSEY 


A AAR Le EAA SURAT  SRSR 
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to devote all its facilities to the production of war ma-—“ 







terial, to speed the approaching day of victory. 


Yet, at the same time, we consider it no less our duty 

to plan for the future, to do our part in easing the 
change-over to a healthy industrial economy during 
the competitive peacetime years that lie ahead of 


American industry. 


Oiljak offers you complete manufacturing facilities 
with up-to-date machines operated by men whose pro- 
duction record on war contracts compares favorably 
with normal peacetime costs; a record achieved by a 


minimum of rejections, a steady streamlined flow of 


work and materials through the plant, and a special 





assembly-line technique for which Oiljak is famous. 


So before you set up the manufacturing procedure for 
your peacetime products, it may well be worth your 


while to get acquainted: with all the facilities which 





Oiljak can offer you. 


MACHINING + STAMPING + WELDING + PLATING + FINISHING + ASSEMBLING 


METAL M AN U F AC TFT UR ER S 


THE OILJAK MANUFACTURING Co., inc. 


MONTCLAIR, NEW JERSEY 
THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT 





—— 





OA5 . ™ 
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The Seal of Merit 


Symbolizes the Solution 


to your Sealing Problems 


Seal rings developed by Pure Carbon are 
meeting the most exacting demands for 
efficiency. In applications where low fric- 
tion, non-abrasive and long-lasting seal 
rings are a necessity, our carbon seal rings 
are demonstrating their superiority to the 
complete satisfaction of increasingly more 
manufacturers. Consult the Pure Carbon 
engineer in or near your city. He'll gladly 
co-operate with you in working out the 
answer to your selling needs. 


SEND FOR NEW BOOK DEFINING 
USES OF CARBON SEAL RINGS 


- : = 


2102 Melee | Street : 
St. Marys, Pennsylvani: 











ee ee 
Save Operator Time and Fatigue ' 





. «+ Obtain Greater 
Accuracy.../Increase 





Production...with 


‘LOGAN’ 


me WIR VISES 


Air-operated production vises can help you increase output, improve 
accuracy and reduce costs in a wide range of machining and assembling 
operations. 

Logan Air Vises are quick-acting and precise in operation... exert a 
positive pressure with follow-up that prevents spoilage and accidents 
Depending on the type, the gripping force is from 285 to 2261 lbs. jaw 
pressure at 80 lbs. line pressure. They can be controlled by a convenient 
hand or foot valve, or remotely by push button, electric solenoid, toggle 
pin or cam. 

Workpieces of almost any regular or irregular shape can be held securely 
in plain or formed false jaw blocks. Logan Air Vises are available in adjust 
able and stationary master jaw types, and in jaw capacities from 1!4"’ to 7”, 









SPECIAL AIR-OPERATED FIXTURES 
Logan also designs and builds air-operated fixtures and 
work holding devices to fit your requirements. Send | 
work details...ask for engineering recommendations. | 





No obligation 












/ 


SAVES 
* TIME 

WEFFORT 
®* MOTION 








912 Payson av” | FREE catalogs—Write 
LOGANSPORT for literature cover- 
INDIANA | ing items in the Lo- 
gan line in which you 
are interested. 
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@ Machines remain efficieni . . . stand 
up ... only when properly lubricated. 
With the Bijur Automatic Lubricating 
System, each bearing is served by its 
own meter-unit. The lubricator pump 
measures a predetermined quantity of 
oil feed to the distribution system; the 


individual need of each bearing—no 


ae meter-units apportion the feed to the 


V7 
Courtesy of» lebirtotion’ Business Mathi orporaticitg 
& ~ . 


The 2 


matter what its size, speed, load. Unfail- 
ingly . . . automatically. No lubrication 


problems, worries, profit-eating expense! 


i| fil BIJUR LUBRICATING CORPORATION 
ot Tim LONG ISLAND CITY NEW YORK 





to each 
individual 
bearing... nyt § | R 
Glidloniadlicialdy 
7 AUTOMATICALLY (v0 LUBRICATION 
1019 





















Provides Good Pump Performance 





STEPS UP PRODUCTION 


Are your machines set too slow a speed to meet today’s pro- 
duction demands? Investigate the Speedmaster, the mode of 
Variable Speed Control that provides a versatile range oi 
speeds, 6 to 1 ratio. 





A turn of the hand wheel changes speeds instantly without 
work stoppage. Free floating pulley aligns belts automatically 
and insures long belt life, 3 sizes, 9 different types. 


Consult our Engineering Dept. today about adapting Speed- 
masters to your machines. Ask for interesting new Speedmaster 
circular. 

Pump with flange 
mounting, dual dis- 
charge connections and 
other special features. 





|BS 


The outstanding service that Brown & Sharpe Pumps 
give can be attributed in no small measure to precision 
manufacture. This manufacture provides the faithful 
following of sound designs and accurately fitted parts. 
Catalog sent on request. Brown & Sharpe Mfg. Co., 
Providence 1, R. |., U.S. A, 


GEARED — VANE — CENTRIFUGAL — MOTOR DRIVEN 


BROWN & SHARPE 


The DoALL COMPANY 
227 N. LAUREL AVE. P U M P S 


DES PLAINES, ILL. 
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Wearing member of a 

shock-absorbing device —- 

7° OD. Ease of lubrica- 

tion, non-scoring, non-cor- 

rosive qualities and light GATKE Slipper Bearings used in Universal 

weight are important Couplings of Rolling Mill drives. They withstand 

- advantages. GATKE Bushing with terrific shocks and slow rubbing under tremen- 
dous pressure—last ten times longer than bronze | 


integrally moulded 
—_——-S—i‘(i<‘“— Yi flange 10” LD. eliminate rapid wear and scoring of companion | 
Bae surfaces. . 
Only GATKE Bearings 
Have All These Qualities 


Tremendous Wear Resistance 





Lowest Friction 
Non-scoring — Non-corrosive 


Resilience— 


(a) to absorb excessive shock loads without 
taking a permanent set. 


(b 


to yield under excessive localized pres- 
sures, thereby distributing load and 
avoiding damage to shaft. 


(c) to dampen sound and vibration. 





GATKE Bushings used on huge Stone Crusher. 
Limited movement and constantly shifting exces- 
sive pressures caused galling, scoring and ruin- 














Operate successfully at loads and 21” Pinion Shaft ous wear with metal bearings. GATKE Bearings 
speeds where metal bearings cannot Bearing for - ee pao Mg scseey Rectings, Hluswmed Gr 
be adequately lubricated. Upsetting Machine. 

Weigh 80 to 85% less than metal wen : ean 

mae On a tremendous range of difficult applications 

GATKE Bearings give results that render obsolete 

Engineered for the application and : g d g k 

made of correct material combina- all previous yardsticks. 

ons to meet service requirements. Experience with other bearings, however satis- 

Precision molded of tough fabrics factory, forms no basis for estimating the benefits 

ya — — compounds — these wonder bearings offer—only GATKE has the 

oe See Sees Pees ee necessary experience and understanding of the 
quired shape and size. ‘oa 
many unusual qualities to do that. 

Made in three general types— ; vm. 

URINE dec oh cx qeante ‘ubctention. Whatever the service, however difficult or un- 
| HYDROTEX for water lubrication. usual, send details for the GATKE Recommendation 
GRAFITEX for some self-lubricated or write for literature. 

Ss applications. 

f GATKE CORPORATION 250 N. La Salle St., Chicago 1. 
5. 

N 
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FEDERAL SCREW 


This shell fuze is an extremely complicated mechanism 
demanding close-tolerance work throughout. Millions 
of these assembled fuzes have been produced com- 
plete at Federal Screw Works, with only the springs 
and stampings obtained from outside sources. 


We can now do the same sort of work for you—produc- 
ing COMPLETE ASSEMBLIES of screw machine products 
and cold-forged parts to your exact specifications. With- 
out obligation on your part, we'll be glad to quote on 
your requirements. 


Free illustrated book, ‘Focus on 
Federal Screw,” gives a quick pic- 
ture of our manufacturing facili- 
ties and many typical products 
Write for a copy—on company 
letterhead, please. 


SCREW WORKS 


DETROIT AND CHELSEA, MICHIGAN ~ 
. MAIN OFFICES: 3401 Martin Ave., Detroit 10, 


i th 


Hills-McCanna. 
force- feed 


Lubricators 


Leaders for Over 
65 Years! J 
Latest model Hills-McCanna 
lubricators offer internal ratchet 
drive, single plunger pump prin- 
ciple, positive drip sight feed, 
highest quality materials and 
precision workmanship. Avail- 
able 2 pint to 32 pint reservoir 
capacity; 1 to 24 feeds. Compact 


rugged . . . dependable. 


For data and prices, 
write today. 


WRITE FOR CATALOG 


hr 


HILLS-McCANNA COMPANY 


3001 N. Western Ave., Chicago 18, Ill. 


Proportioning Pumps — Force Feed Lubricators — Chemical Valves — 
Air and Water Valves — Marine Valves — Magnesium Alloy Castings 


for 


Present 


lols 


Post-war 
Plans 


EQUITABLE BEARING CO. ING 
Dept. PR : 
WALDEN, NEW YORK 
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Mi Functions 


ACTUATED BY 6 NOPAK 
HYDRAULIC CYLINDERS 
















Model D 
NOPAK 
Non-Rotating 

Cylinder 


@For right angle flat base mount- 
ing on any flat surface in which 
an opening can be provided for 
the protruding cushion boss and 
rod extension. 
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@ This Special 240 M.M. Shell Lathe, built by the Lehmann 
Machine Co., St. Louis, Mo. employs NOPAK Non-Rotating 





Hydraulic Cylinders for the following purposes: — 


Cylinder No. 1—Loads and unloads 
shell into air operated collet chuck. 


Cylinder No. 2 — Positions shell 
for cutting off and facing base. 

Cylinder No. 3 — Motivates cross 
slide feed for cutting off and facing 


base: also to undercut base groove 
for cover plate. 


Cylinder No. 4 — (Not visible) Op- 


erates longitudinal feed for taper- 
turning boat tail. 


Cylinder No. 5 — Positions tool for 
turning boat tail; coordinates with 
Cylinder No. 4 for automatic cycle 
of movements. 


Cylinder No. 6 — Operates cross 
feed to turret slide for grooving, un- 
dercutting and waving band-groove. 


Lehmann, like other machine tool builders, has incorporated 
NOPAK Cylinders into the design of equipment for various 
purposes. The six vital functions pictured here may suggest 
similar applications for cylinder power in your products. 


Write for Illustrated Bulletins. 
GALLAND-HENNING MFG. CO., 2762 S.31stSt., Milwaukee 7, Wis. 
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ALVES AND CYLINDERS 





DESIGNED for AIR and HYDRAULIC SERVICE 































OUT OUR WAY BY J. R. WILLIAMS 
=p WHAT C’N 





HE WON 
TAKE A 
HOLIDAY 
UNTIL OUR 
AMERICAN 
FLAG IS FLY- 
ING OVER 
TOKYO/ 





The Old Bull 
Takes No Holiday 














“SS BIG RUSH 
“\ ANYWAY? 








= 

— V-E Day didn’t curl a hair on the Old Bull’s 

Sees head. He’s still in there pitching for all he’s 
- Of. worth to bring V-J Day along way ahead 

7 of schedule. So he and thousands like him 


are still pouring out their fast, mass-pro- 
duced, high precision equipment to hasten 
the day of final victory. 

We, too, are still at it—going full-speed 
ahead on war work. If you have a wartime 
or a postwar problem—we will be glad 
to help. 


(Below) Some of the many thousands 
of our precision parts that help “Keep 
*em flying and fighting.” Let’s all back 
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25 LAFAYETTE STREET, BROOKLYN 1,WN.Y 
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waves? Keeps Diesel Engines 
Running Efficiently | 
To keep diesel engines oper- 
ating at peak efficiency, this portable, 
I b I 
precision-built Adeco Nozzle Tester is 
Old fashioned, trust-to-luck hand oiling indispensable. | 
ee eee Light in weight yet built for heavy-duty : 
deck pan ne service, it enables any mechanic to make 
Leading machine builders and designers quick accurate tests or injector opening ' 
interested in maximum bearing life, pressure, spray pattern, etc. and detect 
an Sa greater — stuck needle valves and leakage around 
F oon ig aan °* TRICO Visible valve seats. Tests both large and small 
Automatic OILERS. injectors, on bench or engine, at pressures 
Investigate the many plus-values TRICO « FUEL INJECTORS up to 10,000 p-s.i. Prevents costly delays 
OILERS will add to your machines. one HYDRAULIC. DE- and possible damage to engine. 
Inere's a type for every application. cores at Pressures up Ideal for testing hydraulic devices. 
bg TRICO FUSE MFG. CO. to 10,000 p.s.i. — for bulletin on this practical, low-cost, 
Catalos Milwaukee 12, Wisconsin. =“ 
_ AIRCRAFT & DIESEL EQUIPMENT CORP. 1 
a i DEPT. 23: 4411 N. RAVENSWOOD AVE. ; 
INSTALL | Sea OILERS _ CHICAGO 40, ILLINOIS | 
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The H-P-M “All-Hydraulic” die casting machine (illus- 
trated) with standard plunger speeds up to 7200 inches 
per minute, employs Linear ‘‘Par’’ packings to effec- 
tively seal in the hydraulic power actuating the high 
speed, straight-line mold clamp and the very fast 
injection plungers. 

Linear’s distinctive design insures a completely guto- 
matic packing. As pressure develops the lips expand 
—and expansion is proportionately reduced when pres- 
sure is lowered. Maximum efficiency and uniform 
pressure maintenance are assured and extreme friction 
and wear are eliminated. 

Made in six compositions, each for a particular serv- 
ce, Linear “‘Par’’ packings are specified by hydraulic 
equipment designers to safeguard hydraulic power 
trom zero to peak pressures—and carefully to control 
hydraulically operated mechanisms throughout the 
Cperating cycle. 
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Photo of 400-Ton Die Casting 
Machine and sketches show- 
ing application of Linear 
“Par” packings to clamp and 
injection end . . . courtesy of 
The Hydraulic Press Mfg. Co., 
Mount Gilead, Ohio. 










Engineering consultation invited ... sample rings 
sent upon request. The resources of our testing labora- 
tories and facilities for the complete design of the 
hydraulic unit itself are available. 


LINEA 


INCORPORATED 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
























‘conditions. Ask Raymond engi- 
how they should be used. 





| RAYMOND MANUFACTURING CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 
CORRY, PENNSYLVANIA 
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VERBURY 


METAL PARTS 
WITTEK 


HOSE CLAMPS 


a , 
. * 
For All Applications =. | 
The dependability of Wittek Hose Clamps, ; 
long accepted by the automotive and avie- J 


tion industries, is now being proven by actvel —w 

oy 
service with the armed forces of the United ~ ics — 
Nations as standard equipment for aircraft, Let Waterbury make the smali sheet metal parts needed in 
tanks, jeeps, trucks, ships and other combet your manufacturing. We can supply from stock most standard 
vehicles. Wittek Hose Clamps are made in eyelets, terminals, and ferrules. Also Special Metal Parts to 


; E order and Custom Plastic Molding. Write for further in 
many different sizes and types for all appl formation or quotations 


cations. Write for new descriptive cotalog. WATERBURY COMPANIES, INC. 


Wittek Manufacturing Co., 4305-15 West 
24th Place, Chicago 23, Illinois Formerly Waterbury Button Co., Est. 1812 
DEPT. L. WATERBURY, CONNECTICUT 
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a RES Red areas indicate machining saved 





---use this experience to save ring costs 





For more than 50 years Dresser has been 
making rings of all types. with a wide variety 
of cross sections. From this long experience 
Dresser has accumulated a “know-how” which 
is Now Saving time, manpower, equipment, ma- 
terial and machining costs in the produstion of 
circular parts for War and Industry. 


Dresser has manufactured all the above 





cross sections at some time or other—in many 
diameters. These rings are produced by rolling 
and welding special mill sections. Some cross 
sections are obtained by combining rings, 
shrinking or expanding to make the required 


assembly. 





In all of these rings, expensive machining 
is saved. Sections have minimum dead areas 
to be machined . . . and finished dimensions are 
so accurate that in many cases no further 
machining is necessary. 

Extensive facilities are available for quan- 
tity production, and expert engineering service 
is available to help you redesign your product 
for welded construction. Whatever your prod- 
uct or problem, send us your inquiries for rings 


of any shape or size. 
* * * 
DRESSER MANUFACTURING DIVISION 
Bradford, Pennsylvania 


In Canada: Dresser Manufacturing Co., Ltd., 
60 Front St., West, Toronto, Ontario. 


PRESSE R 3 wexes ana ronemes 


F THE DRESSER INDUSTRIES 
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WHERE pa POWER IS 


REQUIRED THERE'S A 
NEED FOR 


HYDROTARDER 


Automatically, dependably and positively controlling 
speed by absorbing power through fluid friction, the 
Parkersburg HYDROTARDER is the most efficient brak- 
ing method for any type of machine or equipment where 
resistance to power or retarding of speed is essential. 
It can be applied to any rotating equipment having a 
power take-off shaft. 





Hydrotarder does not TYPICAL 


APPLICATIONS: 


operate under pressure 
. has only one mov- 


ing part... 
ical friction or wear. 


Dynamometers 

Expansion Engine Brakes 
Decelleration Brakes 
Gravity Conveyor Brakes 
Gravity Monitor Brakes 
Engine Loading Brakes 
Running-in Brakes 
Propeller Testing Brakes 
Motor Vehicle Brakes 


no mechan- 





It will pay you to get the facts about HYDROTARDER for your 


braking problems ... . write us, addressing Department P. 


THE PARKERSBURG RIG & REEL COMPANY 
Parkersburg, W. Va. 


PARKERSBURG 


Manufacturers of Quality Products Since 1897 





MADE TO ORDER 























Unusually accurate metal parts including 
operations such as heading, rotary swaging, roll 
threading, fluting, knurling, pressing, milling, 
turning, grinding, forming, etc. 


Single and double tenon studs turned on 
specially designed machines, held to close diameter 


tolerances, with no cut-off burrs. 


Uniform heat treatment assured with the very 


latest equipment. 


i ae oe 


ington, ington, Conn. AWE 


“COIL SPRING” 
Says 


You can’t beat U. 

i \~ S. STEEL WIRE 

SPRING deliveries 

if you have high pri- 

ority rating. Nor can 

you beat the quality 

that comes from 

long experience — 

modern equipment 

—and capacity to 

EXTENSION handle urgent re- 

COMPRESSION 
TORSION 

FLATS 


WIRE FORMS 


quirements on 
schedule. Direct your 
next order to U. S. 
Steel Wire Spring for 
cy ol -T-foMMelate Me (-)e-1a lec 
ability. 


STANDARD ROUND EDGE DIE SPRINGS 


The U. S. Steel Wire Spring Co. 
7800 Finney Ave. 
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Cleveland, Ohio 


Optics speed the development of television 


One of the important steps toward better reception in 
television is a cathode ray tube face plate which is 
ground and polished to precision specifications. It is an 
essential element in the improved optical systems that 
result in larger, sharper images. 


The new science of electron-optics is already an old 
story in our plant. For one of our most important as- 
signments is the volume production of the face plates, 
mirrors and other optical components so necessary to 
the electronics of modern war. Work of this nature is 
helping our compact group of optical technicians to per- 
fect the very skills that television manufacturers need. 


We have developed new machine techniques with which 
we can hold the closest tolerances when necessary. This 
assures mass production and economy without loss of 
quality. These advantages will be particularly interest- 
ing to manufacturers who face speedy reconversion in 


a competitive market. 


Our specialty is “custom-built” optics. We make no 
complete products of our own but work exclusively for 
other manufacturers. Our optical technicians will be 
glad to help you toward reconversion. Possibly you 


have a problem for which we already have a solution. 


for precision OPTICS come to 


AMERICAN LENS COMPANY, 


INC. 


45 Lispenard Street, New York 13, N.Y. 
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Quick A. 


On automobile core machines, pos- 





itive control is essential. 


The Quick-As-Wink hand oper- 


ated 4-way compound exhaust valve 











controls the inner and outer move- 





ment of the two horizontal cylinders. 
The hand operated 3-way Quick-As- 


Wink valve controls the upward move- 











ment of the center vertical cylinder. 


C. B. Hunt & Son manufactures 
solenoid, hand, foot, and diaphragm 











operated valves for air, also hand and 





pilot operated hydraulic types for 





water or oil applications up to pres- 








sures of 5,000 pounds, in standard 






and special sizes. 


This automobile core machine is a product of The Tabor 
Manufacturing Company, Philadelphia, Pa. Two Quick-As- 


Wink valves assure positive air control. 


The Hunt catalog carries complete, easy-to- 
use engineering data. Write for a copy. 












Cc.B. HUNT & SON 


1850 E. PERSHING STREET 












OHIO 























Here Shown Disassembled 


STROM BALLS 
Sewe the permed "forces 


Here, in the Bendix-Weiss Constant Velocity Universal Joint, 
Strom Balls do their parts in making miltary vehicles, from 
Jeeps to |4-ton Armored Cars, the efficient fighting equip- 
ment that they are. This is only one spot in our great war 
production effort where the high degree of perfection of 
Strom Balls serves industry, enabling it to provide the finest 
bearing equipment towards its great contribution to total 
victory. Strom Steel Ball Company, 1850 South 54th Ave- 
nue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


Sirotl] BALLS a) Serve Industry 


238 
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For Handling 
Viscous Liquids... 


IT’S THE TUTHILL 





Ls 





a YOU NEED PRECISION-BUILT 
PUMPS... Specify TUTHILL 
ee 


V-BELT UNIT 





Tuthill compact V-belt pumping units make 

light work of handling heavy liquids. Simple in 
construction and quiet in operation, they are built for 
long service with negligible maintenance. Features 
include internal-gear rotary pumps, outboard 
ball-bearing shaft support, belt tension adjustment by 
one set screw, wide range of speeds, capacities and 


pressures. Write for viscous liquid pump bulletin. 


Army 


arvin 
are ser 3 t Moannc 


e Merchan 


Industry 


Tuthill Pump? 


Navy °® one? 





TUTHILL PUMP COMPANY 


939 EAST 95TH STREET @ CHICAGO 19, ILLINOIS 
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at has Star ght? 


Before you pick any motor to 
power your postwar product 
we'd like to submit 3 teasers... 










Why did a famous maker of Materials Handling 
Equipment* not long ago say — “There isn’t a 
Brake Motor built that can touch that Star, and 
I know ‘em all’? 





Why did one of the world’s biggest makers of 
Machine Tools* recently choose Star to work 
with on a tough application problem? 


Why did a noted Dairy Machinery company* 








aeaeeill 
pick Star to develop a unique small 
Generator for their new 
| machine? 
1 a oe (*Name on request) 
WN oe W. 
RS&g_,xv e needn’t tell you that buyers like these three are motor-wise, and 
DWN \ hard-boiled in their determination to obtain the most satisfactory solu- 
(“. . « laying it in your lap”) tion to powering their products. .. . 
And we needn’t tell you that we have engineering brains second to none, or that 
or we have excellent production facilities. Without them, we could not get to first 
base. ... 


What, then, is the “something extra on the ball” we must have to lead such 
concerns to choose to work with Star on their new products? 
y You'll find it’s Star’s approach to a motor problem —a willingness to give your 
job “top billing”. There’s no stop-watch on the brains applied to your problem 
—and there are not so many problems that we can’t apply our best brains to all. 
That’s why you, too, will choose wisely by making Star your postwar “Motor 
Department”. Our designing facilities can be placed at your command NOW, to 
a solve any problems not covered by standard Star Motors, from 14 to 200 HP, some 
of which are available for early delivery. Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, N. J. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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ecle SPRINGS & SCREW MACHINE PRODUCTS 


















We specialize in fitting the spring to the need! If the spring for you 

describe how and where it will be used and our engineers will suggest the right design for the job. This 

holds good also for your present products. The performance of many an existing appliance or machine could 

be materially improved merely by supplanting old springs with new ones “engineered” into the design. 
Peck Springs are made up to %” wire size. Let’s get together. 





r postwar product is not pictured above, 


33 SUMMIT ST., PLAINVILLE, CONN. 








Why you should order the 


FLESALOC 


STOP and 
LOCK NUT 


Pat'd. & Pats. Pend 


o 
~~ « 
Because 
e It is of one-piece construction 
e It can be made of any of the conventional nut materials 
e Every thread—including locking threads—takes its share of 
he load 


@ Its construction is especially advantageous for maximum 
strength and dependability of low and thin nuts 


e It accommodates itself to a very wide range of thread 
tolerances 


e It can be used over and over again without losing its ability 
to lock 





@ It is not affected by temperatures likely to be met within the 
field of Mechanical Engineering 


e Being a “stop” nut, it stays locked in any position on a 
threaded member. 


Sizes from No. 6 to 1” diameter 





+582 





Millions in use—write for Bulletin 








“Unbrako” Socket Screw 
Products are also made by us. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 545 
Boston @ Detroit @ Indianapolis © Chicago @ St. Louis @ San Francisco 
OVER 40 YEARS IN BUSINESS 


The famous 





























Every engineer faces this problem. How can a 
ball bearing be installed on crankshafts, gear 
clusters, shaft flanges, connecting rods and 
similar apparently inaccessible places? Our Engi- 
neering Staff went to work. They found the 
answer. By a special patented process — we 
cracked the bearing in two. Result: a Split 
Bearing, made to A. B. E. C. I precision toler- 
ances — that gives the same performance as a 
solid race bearing, PLUS the fact that it is divis- 
ible. Made in ball or roller, in 
radial or thrust type, for efti- 
cient, long-life performance 












Send today for Catalog PE-7-45 
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-WAY THREAT 


in the Pacific 


ONE OF THE Navy’s most effective offensive weapons 
is the Corsair, designed by Chance Vought Aircraft. 
Called the “5 in 1 Threat,” because it operates as a 
land-based fighter bomber, land-based fighter, carrier- 
based fighter bomber, carrier-based fighter, and night 
fighter; the Corsair is one of the Navy’s most versatile 
and powerful war planes. 

Almost from the plane’s inception, through its major 
improvements and modifications, Solar has collaborated 
in the design and supply of Exhaust Stacks. 

Solar engineering and manufacturing skills in the 
fabrication of high temperature alloy products for 
handling hot gases and waste heat energy have led the 
aircraft industry since 1930. After Victory, they will be 


available to manufacturers in other fields. 
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STAINLESS PRODUCTS 





Use PALNUTS to 


lock Set Screws in Position! 


designed iy 


SAVE MONEY 


== RU THMAN == 


COOLANT PUMPS 


Hold Accurate 
Settings Under 
Severest 
Vibration! 


























You save money three ways when 
you specify Ruthman Gusher Coolant 
Pumps on your machines. Sturdy, 
simple construction reduces mainte- 
nance costs . . . Steady uninterrupted 
flow of coolants allow you high pre 
cision production on your machined 
parts .. . and long trouble free life 
minimizes replacement costs. 


There's a Gusher For Every Re 


quirement. Write now for catalog. 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD 





CINCINNATI 2, OHIO 


Model 


1, ee » sae The '"GUSHER"’"—A Modern Pump 
A set screw that won’t Stay put’, is soon valueless. To 11020-A 


For Modern Machine Tools 





maintain accurate set-screw settings, lock them with 
Palnuts instead of regular hex nuts or jam _ nuts. 
Chis provides a powerful double-locking action® that is 


unmoved by severe, prolonged vibration. Cc L U T Cc H Kn owhow 












Single thread, tempered spring steel Palnuts require That 
only 3 bolt threads space. aT 
They spin on fast with Wi 
H 


fingers, lock tight with 1/4 <S 
to 1/3 turn of wrench. Cost 


no more, and frequently Your Re d esigning 


less, than regular nuts; may 


Simplify 











If the products you are redesigning for the 
< be re-used. Full line of sizes | post-war market will benefit from better 

*Double Locking Action ‘ . : ‘ . 

in National Coarse and conforming CLUTCHES, our engineers can 


When the Palnut is tight- : xe pare : : sis . 
en the B National Fine Threads. give you timely help. You can utilize their 


— rip _, — extensive, war-tested clutch 
aws gfi e be ea te a ‘ 
chuck (B-B), while spring WRITE for Palnut No. | signing, building and applying 


tension is exerted upward . aaah . ° 
on the bolt thread and —s giving engineering data 
downward on the part on Self-locking Palnuts. 
(A-A), securely locking 
both. 


knowhow to simplify your rede- 
signing and to strengthen the com- 
petitive position of your new 


Outline requirements for products. 








samples. 





SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


THE PALNUT COMPANY It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS 


a Contains diagrams of unique applications. Furnishes capacity tables, di i d 
65 Cordier Street, — urnishes ity tables, dimensions an 





: a complete specifications. Every production engineer will find 
Irvington 11, N. J. LEE - \Rex help in this handy bulletin, when planning postwar products. 
“\ ROCKFORD CLOTON [eens weer 25) DIVISION COMPORANON " 
} 209 Catherine Street, Rockford, lilinois, U.S. A. \, 
SELF-LOCKING ;, | 
f 
MAI 
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“ ind good ones, too! 

Nd g , too! 

Re- 

log. 

, e Locks for cabinets, chests, cupboards and drawers 
... for sliding doors, wardrobes, panel boards, metal 
products ... for suitcases, trunks, lockers and commer- 
cial truck bodies — they’‘re all carefully indexed and 

Vv illustrated in our compact “Industrial Catalog.” Design 
engineers everywhere have long found this catalog 
invariably helpful and time-saving when a stock 
installation is to be specified. Write for your copy. 

If your design is new or intricate, send us a blueprint 
or ask a Corbin Lock engineer to drop in. A specialist, 

) 
he can contribute much that is pertinent design-wise as 
well as provide the close service follow-through to 
meet your most rigid requirements. 

“8 CORBIN CABINET LOCK CO. 

ead DIVISION OF AMERICAN HARDWARE CORPORATION 


NEW BRITAIN, CONNECTICUT 






“*Safety first ...andlast...when Corbinlocked’’ 


se 






a BE 


c Saree 
MAIL BOXE 


* SUITCASE LOCKS * HINGES * DRAWER LOCKS 
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CUT CO/STS 
AND 
SPEED PRODUCTION 








MILFORD 
Semi - 
RIVETS 


If you are using solid rivets, or some other 
method of fastening, it might pay you to con- 
sult us—at least it doesn’t cost anything to 
find out. Why not drop us a line today? 


he 


MILFORD 


RIVET & MACHINE CO. 


EASTERN DIVISION = CENTRAL DIVISION 










MILFORD,CONN. * ELYRIA.OHIO. 





















There is no 
substitute for 


PREGEUW 


in metal parts 
fabrication 










This instrument panel is 
representative of the ac- 
curacy and tolerance speci- 
fications regularly handled 
by OLYMPIC. Critical elec- 
tronic applications ore 
ordinary production here.'’ 









Mass production methods demand high dimensional ac- 
curacy today, particularly where replacement parts must be 
readily interchangeable. The experience and manufacturing 
techniques of OLYMPIC assure strict adherence to dimen- 
sional limits in sheet metal working. 


OLYMPIC metal fabrication facilities are available for the 
accurate and precise fulfillment of your needs. Stamping, 
forming, tooling, turning, drawing, grinding, soldering. 
welding or brazing, etc.—all are accomplished to your 
exact specifications. Any finish can be supplied 


OLY MPIC 
TOOL & MFG. CO., INC. 


39 CHAMBERS ST., NEW YORK 7, N. Y. 
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Designing tn RUBBER? 





PERHAPS WE CAN HELP YOU! 


Do you have problems in design, which could be satis- 
fied by a rubber part? If so, we can be of help to you: 
Good design in rubber requires a knowledge of the 
properties of the various rubber compounds, plus an 
understanding of the production problems involved. We 
understand rubber design and production, and as spe- 
cialists in rubber production, we offer our knowledge 
to you. 


The following questions are typical in rubber design: 
Should it be made in natural or synthetic rubber? 
What atmospheric conditions must be considered? 
What range of temperatures will be encountered? 
Are oils, chemicals or ozone prevalent? 
Will the part be used structurally? 
Must the part have properties to resist abrasion? 
Tear? Cold Flow? Set? 
2) Is color a factor in design? 


rae Will the part be a metal bonded part? 
TRANSPORTATION These are just some of the factors which play a part in 
the success OF failure of rubber parts. Our experience in 
— rubber is yours to use when you have design problems 
_write us about your particular job, outline the condi- 
tions of operation . - . WE will be glad to supply the 
needed data for good design. 


E AETNA 


WY r SF st ° 
REFRIGERATION ELECTRIC RUBBER COMPANY 
815 East 79'* Street ° Cleveland 8. Ohio 
Pronucr F ¥ 
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]KINNEY CLUTCH) 











SINGLE OR 
DOUBLE 


$0 SIMPLE IN DESIGN 


Here, for a fact, is the fool-proof clutch . . . a design 
so simple, so compact, that once you have taken it 
COMPLETELY apart by HAND its “secrets'’ are yours. 
NO TOOLS are needed for either assembly, adjustment 
or take-apart. Such parts as the patented Locking 
Plate (which holds clutch together), the patented 
Separator Springs (which hold discs apart in neutral), 
the Multiple Discs, are all simple but dependably effi- 
cient. 


Engagement and disengagement are positive . .. no YEARS OF 
slipping . . . no drag, abrasion or heating in neutral. SPECIALIZED EXPERIENCE 


You have long wanted .. . and needed .. . a clutch 
with these features. Here it is . . . standard |/4 to 5 


H.P. at 100 R.P.M. .. . larger capacities to order. me - MACHINE SCREWS ce : PLASTIC. ; 
SEND FOR CATALOG NO. PE7 _ = SHEET METAL SC 
THE CARLYLE JOHNSON MACHINE COMPANY: wancuesten cownecricut aoe TYPES OF HEADS AND THREADS. 
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. | ® , 
. a $ good business to use the best cap screws you 
can buy —for speed in the shop and strength in 


your finished product. 


CLEVELAND 7¢CQuchl SAE 1035 CAP SCREWS 


have unusual strength in heads and threads, 


assemble smoothly and quickly. 





itaya LE | The Cleveland Cap Screw Company 


2917 EAST 79TH STREET * CLEVELAND 4, OHIO 


' 
7. STE a ER S Warehouses: Chicago, Philadelphia, New York, Los Angeles 


} Ask your Jobber for Cleveland Fasteners 


MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 
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the NEW, improved Lega 
SURE-FLOW coolant pumps 


¥ New High Efficiency 
Long Life Impeller 


¥ Motor Sealed Against 
Splashing and Grit 


¥ Self-Priming without 
Submerging Types* 


¥ New Grinder, Sub- 
merged and High 
Speed Pumps 


¥ 27 Standard Models to 





Wr: the demands of War placing new responsi- 
bilities on Viking Pumps, coupled with Viking’s 
largest selection of Rotary Pumps in the world, the 
net result has been a wider and still wider applica- 
tion for Vikings. 


Take advantage of this wealth of experience. If you 
have a rotary pumping problem, ask Viking about 


Fit Your Requirements Write for Special Folder SP-123x which 


illustrates many styles and sizes avail- 
able, as well as listing and describing 
30 special bulletins, any of which will 
be sent to you free on request. 


For coolant pumping efficiency that keeps pace 
with today’s fast-cutting, high precision ma- 
chines... for peak performance in your future 
developments ...specify the new, improved 
Logan SURE-FLOW Centrifugal Pumps. 

This outstanding coolant pump has been re- 
engineered from top to bottom to embody ex- 
clusive new features and Logan engineering de- 
velopments. By applying these advantages to 
your work, you will help your modern machines 
and cutting tools to operate at maximum capacity- 


COMPANY 


CEOAR FALIS IOWA 














AIRPLANE 
REFUELING 





The open, unloading type impeller of im- 
proved design discharges air or vapor rapidly. 
There are no close tolerances or metal-to-metal 
contacts of running parts... liquids containing 
some abrasives, filings or other foreign matter 
can be handled safely. The integral motor drive “BRACKET 
permits the SURE-FLOW pump to be mounted saeeeenenl 
anywhere. No gears, chains or other mechanical 
drive are required. 
Foot and bracket mounted models are se/f- 
priming without submerging...can be located 
above or below the liquid level, or remote from 
the supply. The Logan line also includes new 
grinder and submerged type pumps, as well as 
high-speed models for driving stream, deep hole FLANGE 


drilling and chip flushing applications. ag. WISCONSIN HEAVY-DUTY 
Available in 5 Types 5 tin= Cooled ENGI M4 ES ou the Job 


Logan SURE-FLOW Coolant Pumps 
are now available in 5 mounting types 
and 27 standard models to fit a wide 
range of applications. Obtain these 
profitable advantages for your equip- 
ment ;;:investigate SURE-FLOW 
pumps today. GRINDER TYPE ae 


intake thru flange 


This Model F-2A Heil 2,000 Gal. Airplane Re- 
fueler must be ready for instantaneous service 
at all times. The responsibility of pumping 


gasoline from the refueler to airplanes oper- 

ating on close schedules is entrusted to heavy- 
r bol duty Wisconsin air-cooled engines . . . an 
} | assignment that calls for the last word in 
cma y steady-going dependability. 


AE IS ) iT mer) ey ys i 
MILWAUKEE 14, WISCONSIN 
World’s Largest Builders of Heavy Duty Air-Cooled Engine’ 


FREE Catalogs...Write 

poner aaa for literature cover- 

| _ ing items in the Lo- 

gan line in which 
you are interested. 
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\\ 
ONE OF A SERIES 
showing typical 
POWER DRIVE and 
REMOTE CONTROL 
applications 


ia lls Se 





photo ¢ 








FLEXIBLE SHAFT HANDBOOK 
FREE TO ENGINEERS 

This newly published 256-page handbook gives 

complete information and engineering data on 

botl power drive and remote control flexible 

shafts and how to apply them. A copy, free 

to any engineer who complies with this pro- 


vision — make your request on your business 


ee (HITE INDUSTRIAL pyvisic 


DEPT. BD 10 EAST 40th ST., NEW YORK 16, N_Y. 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 


MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 


One of Americas AAAA Industrial Enterprises 








Propuct ENGINEERING — JuLy, 1945 249 






































THE HOURS YOU SAVE in factory assembly by 
simply peeling precision laminations for accurate 
fitting of machine parts will be repeated by your 
users On every service adjustment. Want perform- 
ance data and photo chart of applications ? 


Laminum shims are cut to your specifications, but shim materials 
for repair are sold through your industrial distributors. 


Laminated Shim Company, Incorporated 
63 Union Street . Glenbrook, Conn) 
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Kr: ann re i GRINDING WHEELS 
€} Ma 


Millions of whirling abrasive wheels, trained in war's tough 
school of precision finishing, each doing a prime job in 
laboratory, tool room, aboard ship, on production line. 
And — they're all set and eager to tackle civilian goods. 








Whether it's removing burrs, smoothing edges, squaring 
surfaces so accurately that the finish can be measured in 
micro inches, or cut-off work — there's a Chicago ready to 
do a top-ranking job for you. 


VITRIFIED GRINDING WHEELS with a 50-year pedi- 
gree. Up to 3" in diameter in various abrasives and bonds 
including the famous FV Bond. 


MOUNTED WHEELS. The largest assortment made with 


a shape and abrasive to take care of every internal and 
external finishing job. 


CUT-OFF WHEELS. All types and sizes. Now offered 
with the sensational new special-formula RT Bond (rubber 
or resinoid). 


SEND FOR TEST WHEEL—Learn first-hand about Chicago’ 
superiority. Tell us what you have to finish, size wheel you'd 
like and we'll mail one promptly. 


Send coupon for illustrated catalog 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. PE, Chicago 7, Ill. 


* Half a century of specialization has established our reputation © 
the Small Wheel People of the Industry. 


Send Catalog. Interested in ( }) Grinding Whee’ 
{ )Mounted Wheels ( ) Cut-off Wheels ({ } Sen? 
Test Wheel. Size 





Name 


Address 
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Metal Spraying Processes 
Greatly Extend Industrial 
Uses For Copper Alloys 





Metal spraying has been known for about 
40 years yet it is only within the last ten 
years that its importance to industry has 
been recognized. Because of the shortage 
of critical war material and manpower, 
metal spraying for repairing worn equip- 
ment and, for securing surfaces with the 
desirable qualities of the more expensive 
metals has greatly increased. What its 
possibilities will be in the postwar period 
depends upon the imagination and the engi- 
neering abilities of the enterprising firms 
who comprise the metal spraying industry. 


For those who are not too familiar with 
metal spraying, briefly, this method con- 
sists of feeding metal wire into a portable 
type spray gun which first melts the end 
of the wire by means of an oxygen-gas 
flame and then atomizes the molten metal 
by means of a blast of compressed air which 
blows it out in the form of a fine, dense 
spray. Upon reaching the surface, the par- 





but is not recommended for brass, bronze 
or steels containing nickel. 


The wire used may be brass, bronze, 
copper, silicon bronze, aluminum bronze, 
aluminum, lead, tin, iron, zinc, cadmium, 
babbitt, nickel, various types of steels, 
monel, stainless, etc. It is possible, there- 
fore, to build up worn surfaces of shafts, 
bushings, propellers, in fact most any pieces 
of equipment, with the same or with a 
superior metal or alloy surface. Small parts 
which cannot be economically sprayed by 
hand can be sprayed in a tumbling barrel. 

An important application has been to 
use metal spray for corrosion protection— 
pure aluminum on duralumin sheets or 
castings for airplane construction and zinc 
on steel to replace hot galvanizing. Bronze 
on steel powder tanks is applied to prevent 
the danger from sparking. Copper on car 
bon brushes, soldering surfaces of tin on 
glass, stainless steel on carbon steel are 





Two stages in the production of pistons used on landing gear of P-47 aircraft, following 
spraying with bronze. The left piston is rough machined and later given the required 
high finish, with oil grooves, as shown in the view at the right. 


ticles of sprayed metal chill almost in- 
Sstantly and key themselves into the base 
metal. Although the sprayed metal coats 
the object, the finely divided metal droplets 
do not adhere to it as is the case with 
brazing. Toobtain astrong mechanical bond 
it is necessary to prepare the surface to 
produce a multiplicity of minute keys or 
locks for holding the sprayed molten metal 
firmly to the surface. This is accomplished 
by several methods such as (1) a special 
Machining or rough threading operation, 
(2) roughening or blistering the surface 
by clectric arcing, or (3) by blasting with 
Sand or steel grit. Rough threading pro- 
Vide a satisfactory surface for steel shafts 








other common applications. Metal spray- 
ing is also used to impart a tough surface 
to parts subject to wear, thus eliminating 
the necessity of making the entire unit 
from a hard-to-machine or more expensive 
material. Sprayed metal is also used for 
decorative purposes and takes the standard 
metal finishes. 

An interesting application of metal 
spraying, as a manufacturing process, is its 
use for making bronze faced pistons for the 
Aerol Landing strut used on fighter planes. 

Neo Mold Company of Cleveland, Ohio, 
designed comparatively light steel blanks 
and sprayed them with Bridgeport bronze 
to a thickness of about 0.045” on the bear- 


=. Headquarters 
co. a 








ing surface. This is first rough machined, 
then highly finished with oil grooves. 
Originally strut pistons were made from 
bronze castings, and each weighed about 
seven pounds as compared to about three 
and one-half pounds for the steel with the 
bronze bearing surface. The chief advan- 
tage is that the bearing qualities of bronze 
are combined with the strength and rigidity 
of steel. Since sprayed metal has an ex- 
tremely fine porosity, the sprayed bronze 
absorbs and retains oil and becomes self- 
oiling after short use. 


This method is being applied to all types 
of pistons for compressors and pumps and 
has fine postwar possibilities. One interest- 
ing application is bronze sprayed on alumi- 
num to produce an extremely light, ma- 
chineable oil bearing that is long wearing. 
Another interesting application of bronze 
spraying is the restoration of large bronze 
paper mill rolls worn and corroded in a 
number of places between perforations. 


Maintenance Applications 


Mostly, however, metal spraying is used 
for repair purposes, salvaging and main- 
tenance. Another important application for 
metal spraying is designed to prolong the 
life of equipment subjected to high anneal- 
ing temperatures. Salt pots, annealing 
boxes and furnace equipment have been 
treated successfully to increase service life. 


Not all alloys in the form of wire are 
suitable for use in metal spraying because 
it is necessary that the sprayed molten 
metal take the form of tiny balls of metal 
and not break up into fine dust after it 
leaves the spray gun. All Bridgeport weld- 
ing bronze alloys, also possess the necessary 
qualifications for use in metal spraying 
because they are specially prepared so that 
they are free from oxides which are harm- 
ful. Micrographs of sprayed metal show 
that it is made up of tiny particles which 
are flattened and interlocked. The strength 
and ductility of the sprayed metal is gov- 
erned by its physical make-up and not by 
the physical properties of the wire before 
it is sprayed. There are a number of addi- 
tional copper-base alloys, which when proc 
essed properly, can be used for special 
applications. Here much help as to the 
selection can come from our metallurgical 
laboratory staff. 


Manufacturers of spray guns and ac- 
cessory equipment have made much prog 
ress in the art of metal spraying. Better 
methods of surface preparation are con- 
stantly being developed to increase the 
strength of the mechanical bond between 
the base metal and the sprayed material. 
Improvements are also constantly being 
made in the spray gun itself in the use of 
multiple gun setups and in devices to per- 
mit automatic operation without sacri- 
ficing quality. Metal spraying, of course, 
has its limitations. The industry looks 
forward to the day when metal spraying 
will be commonly used as one of the 
necessary operations for manufacturing 
machinery, equipment and the countless 
everyday articles. 
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CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company. 


REDUCING THE HOT WALL EFFECT 


As previously stated, the rate of corro- 
sion is increased by high local temperature. 
This is illustrated by the curve shown in 
figure A. As low a temperature as possible 
should be maintained, and uninterrupted 
heating kept down to a minimum. In addi- 
tion, all possible steps should be taken to 
prevent the repeated formation of bubbles 
of gas in the same location either by con- 
stantly shifting the point of bubble forma- 
tion or where feasible by removing the dis- 
solved air or gas from the liquid before it is 
heated. The deposition of foreign material 
on the metal surface should be avoided. 

Sometimes it is very difficult to take the 
steps necessary to prevent the hot wall 
effect from accelerating corrosion. There 
are, however, a number of instances where 
a consideration of the mechanism of the 
acceleration of corrosion by the “‘hot wall 
effect’”” has resulted in a marked decrease 
in the corrosion rate. For example, in shel! 
and tube type heat exchangers a corrosive 
cooling water passing through a metal tube 
with only a slightly corrosive hot liquid 
on the outside may fail prematurely. On 
the other hand, a tube of the same compo- 
sition but with the hot liquid passing 
through the tube and cooling water flowing 
around the outside of the tube will have a 
normal life. In this instance the rapidly 
flowing water prevents both the formation 
of bubbles of gas and the deposition of 
certain types of foreign material. 


EFFECT OF TEMPERATURE ON RATE OF 
CORROSION OF ADMIRALTY METAL IN 
3% SODIUM CHLORIDE SOLUTIONS 
0276 
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Duronze III Adds 
Dependability to D.C. Brake 
Adjustment Parts 


With increased knowledge resulting from 
experience in the manufacture of equip- 
ment, much of which is designed for auto- 
matic operation, designers find it necessary 
to constantly change metal specifications 
to meet higher engineering demands. Ma- 
terials long considered satisfactory are be- 
ing discarded for newer materials which 
possess superior properties. Engineers want 
dependability, freedom from rusting, ease 
of operation, reduced maintenance and 
longer service life. The modern trend, there- 


View of D. C. Shoe Brake showing Duronz: 


brake adjustment screw at top and Duronze 
torque adjustment screw at right. 


fore, is to subject every component part to 
a searching examination, to eliminate hid- 
den weaknesses. By eradicating the ‘‘weak 
link,’”’ so to speak, products are given a 
longer lease on life. 

The D.C. shoe brakes manufactured by 
the Clark Controller Company are designed 
for crane hoists, general mill auxiliaries 
and similar applications where it is neces- 
sary to stop a D.C. motor quickly and 
smoothly and to hold the load when the 
driving motor is de-energized or power fails. 

DuronzEe III, a silicon aluminum bronze 
is specified for two critical parts of these 
brakes—the adjustment screw for lining 
wear and air gap, and the torque adjust- 
ment screw. 

DuronzeE III is admirably suited to 
these exacting tasks because of its com- 
bination of engineering properties...high 
strength (85,000 psi in the annealed condi 
tion, 90,000 psi as a hot forgirg); excep- 
tional corrosion resistance; good wear re- 
sistance; low coefficient of friction when 
in slow moving contact with most other 
metals and alloys. From the manufactur- 





NEW DEVELOPMENTS 








This column lists items manufactured 
or developed by many different sources 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Metal Pouring Control for pouring opera- 
tions in foundries is provided by a photo- 
electric control, it is claimed. A single operator 
at a remote station can control pouring of 
several ladles simultaneously by pushing a 
button on the control. No. 619 


A Portable Pyrometer weighing only 134 Ibs. 
is claimed particularly adapted to reading the 
temperature of molten copper, brass, bronze, 
and other copper alloys and non-ferrous 
metals. Accurate readings can also be taken of 
hot air, liquids, and hot surfaces. No. 620 


A New Chucking Grinder is designed to 
handle external and internal cylindrical and 
conical surfaces, generated or formed spher- 
ical external and internal surfaces and gener- 
ated or formed annular surfaces. The con- 
struction is said to incorporate features that 
result in accurate finish and low production 
costs. No. 621 


A Surface Grinder incorporating a new 
“five-in-one’”’ hydraulic control valve is re- 
ported to provide increased speed, efficiency, 
simplicity of operation and greater accu- 
racy. Crossfeed action can be controlled in 
infinite settings for 0.004 to 0.200 depend- 
ing on the work. The simplified controls 
are claimed to measurably improve finishing 
operations. No. 622 


A White Finish designed to be electroplated 
directly over brass, copper, German silver, 
nickel and ferrous metals is claimed to impart 
the beauty and durability of a precious metal 
finish. Only equipment required is a steel 
tank which serves both for the plating bath 
and as the anode. Average plating time for 
decorative finishes is one minute. It is claimed 
soldering and welding can be performed on 
this finish. No. 623 





er’s standpoint this alloy is desirable be- 
cause it hot forges readily and machines 
from 50 percent to 75 percent as fast as 
free cutting brass rod. 

Duronze III and the other Bridgeport 
engineering alloys furnish an opportunity 
for alert design engineers to improve their 
metal specifications and thus make their 
products better. Write for Bridgeport’s 
revised Duronze Manual—80 pages of the 
latest specifications and other data with 
suggested applications for five Duronze 
engineering alloys. 





PRODUCTS 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries. 


PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- WIRE—For « 
ger wire and cable. 


cast iron and steel, fabricat- 
ing silicon bronze tanks. 


LEDRITE* 
making automatic screw 
machine products. 


OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


ROD— For 


Established 1565 


BRIDGEPORT 


BRASS, BRONZE, DURONZE 
D and machine screws, 
wood screws, rivets, bolts, nuts. 
WELDING ROD—For repairing DURONZE ALLOYS—High 
roa strength silicon bronzes for 
BRASS corrosion-resistant connectors, 


- oe : £ 7 
Bridgep rt ™arine hardware: hot rolled 
am sheets for tanks, boilers, 
heaters. flues, ducts. flashings. 


COPPER WATER TUBE. 
FABRICATING SERVICE DEPT. 
—Engineering staff. 


BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist- 
ing priority regulations 

*Trade name. 
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— Contrary to many rumors, polystyrene is not freely available. We wish it were. 
"a Apparently you do too. 
nes WPB is working with every polystyrene producer and supplier to make the most 
; material available to everyone as soon as possible. But military needs—which still 
: come first—must be balanced against supply of benzene and production capacity. 
0r la . . . . . . 7 : 
nity hese factors are uncertain, changing—one thing today, different tomorrow. As the 
heir ' Nation’s largest producer of polystyrene, we'd like to be more specific—but obviously 
aes C yy can't. You can be sure that we’re doing everything possible to meet your needs and 
pr enti SS) anticipate your growing demands: spreading the benefits of every available pound of 
with ¢ ‘COR PTR polystyrene to help keep the nation’s employment at the highest level. 
7 AGW / SSS THE DOW CHEMICAL COMPANY e MIDLAND, MICHIGAN 
YY \ / aok | New York a Boston ° Philadelphia . Washington . Cleveland . Detroit e Chicago 
— / / )/ | St. Louise Houston . San Francisco’ Los Angeles . Seattle 
[Wy 
/ AL / 
| on’t put your molder 
EPT. 
on the spot ee When you talk to your molder about polystyrene 
IPE 7% —REMEMBER—war still creates shortages beyond his control. He’s working 
iat vith us—and will be ready to serve your full peacetime needs at the earliest 





possible moment. “Let’s Work It Out Together!” 
PLASTICS 
. F 4 y | 4 bh >» 
STYRON ° ETHOCEL ° ETHOCEL SHEETING 
SARAN . SARAN FILM ° STYRALOY . STRIPCOAT 
(DOW POLYSTYRENE) 
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Rockrite seve 
rolled ae 


PRODUCT 


tubing [i 


brings big benefits to - PRODUCTION 


EXECUTIVES 


THE ROCKRITE PROCESS of sizing 


seamless tubing differs radically 

from the customary cold-draw SALES 

method. This new process is a 

combination of compression, cold 

forging and extrusion that sizes MANAGERS 
tubing more accurately — with . 
greater concentricity and less 
ovality, and to tolerances that are 
half or less than half those of or- 
dinary cold-sized tubing. Rockrite 
Tubing is supplied in straight and 

tapered a in conan non- ULTIMATE 


ferrous and telescoped bi-metal 


combinations. § 
| USER 


\ 


ay 


° ) 
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THE MANAGEMENT EXECU- 
TIVE secures savings in manu- 
facturing costs, speedier de- 
liveries, product improvement. 
For parts can be made from 
Rockrite Rolled Tubing at high 
cutting speeds, can often be 
finished inside and out with 
one-operation forming tools— 
sometimes without machining. 


THE PRODUCT DESIGNER 
finds a material of new, revo- 
lutionary possibilities for short- 
cut production of accurate 
cylindrical or ring-shaped 
parts—sleeves, ferrules, bear- 
ing races, bushings, spacers, 
etc.—in a variety of metals 
and bi-metal combinations. 


THE PRODUCTION EXECU- 
TIVE gets new operating 
economies, greater output per 
machine, reduction in number 
of operations required and 
fewer rejections. 


THE SALES MANAGER has a 
product that looks better, per- 
forms better, sells better —a 
completely modern product 
that can outdistance competi- 
tion on merit—plus lower price. 


" 
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THE ULTIMATE USER benefits 
by getting equipment of pre- 
cision quality, up-to-the-min- 
ute design and manufacture, 
and definitely better value for 
his money. 
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Favorable selling impressions start with 
fine product appearance. When the sales- 
man ean say that Bonderizing assures up to 
five times greater endurance for the finish, 


it becomes a powerful sales influence. 


Sales appeal starts on the finish line. 
Bonderizing creates a surface that bonds 
paint to the metal; assures enduring 
beauty, and provides resistance to the 


spread of rust from accidental abrasion. 


The finish stability obtained by Bonder- 
izing means extra value and quality and 


extra sales appeal for your product. 


PARKER RUST PROOF COMPANY 


2179 E. Milwaukee Avenue ° Detroit 11, Michigan 


BONDERIZING PARKERIZING 


HOLDS PAINT TO STEEL INHIBITS RUST 








PARCO LUBRIZING 


RETARDS WEAR 


PARKER Propbucts Conquer RustT 
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For Fabrication of Metako 





Resistance Welding Downd, 








gun 
an e 


The Federal Machine and Welder —— ove! 


Company offers the metal working in- ‘ LA can 


Ups Production... 





dustry increased efficiency in production () pe NA TT ope} 


through resistance welding. 


Federal makes all types of resistance 
welders: for example, heavy duty units 
typified by the 1000 KVA butt flash 


welder sketched at right, are made to 





weld heavy steel rings up to seven feet in diameter. These welders produce high quality 
forged welds in cross sections up to 18 square inches of high carbon steel, greater areas B mati 


of mild steel. Similar jobs might be large ring gear blanks, rotating platform bearings, - 
ede 


on a 
to t 
We 


ern 

help 
WAI] 
Con: 


perhaps locomotive tires... Sash welders, such as sketched at 





left, speed production on steel sash of all kinds, are typical of the 

smaller butt and flash welders adaptable to everything from table 

knives (stainless welded to mild steel) and tools (high carbons 

to mild), to all kinds of metal tubing, rods and strips (including 
copper to aluminum in special instances), with either automatic or hand | 


operation... Press type welders, amazingly versatile units for all kinds of 





projection welding, can be adapted by die changes to an infinite variety 
of fast assembly of metal parts. One suggested in the right hand corner of 
this page welds handles to pots and pans of enameling steel (adaptable for 
aluminum) and in actual production has cut costs to one-fifth that of previous method 


... And, speaking of versatility, one of the most useful tools in metal fabrication is the § 


THE FEDERAL MACHINE ANDW! 


Sey OR Ne 
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gun type resistance welder, |, it 
an example of which is the ‘ y 
overhead rail unit which | | | 
can be rolled up and down an assembly line and allows 
operator a wide radius of travel about the work 


(see above)...Spot welders, from small utility rocker 





1 — arm types (see left) to heavy duty units capable of 
welding sheets up to ¥% inch each have 
wide use in the metal working industry 
... Roll spot and seam welders have 





equally broad application, produce a 








ity continuous or intermittent weld, auto- 
a8 F matically indexed...and many other cost saving types. 
1g8, ; . : 
Federal wants to make available to you full information 
at 
«i. applications of resistance welding 
the awa 
to better and faster fabrication. 
ible : 
We want to bring you up to date on 
Ons ‘ ‘ 
‘ resistance welding as a tool for mod- ; 
ing 


ern production. Federal is ready to 
help if you will tell us WHAT YOU 
WANT TO KNOW ABOUT RESISTANCE WELDING. 





Consult “the name of authority on resistance welding”. 


federal 
SBL@ER CO. viscen ome 
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VERSATILE MODERN 
PRODUCTION TOOLS 





BARREL WELDERS 


Of the millions of welded steel drums 
or barrels used to distribute gasoline 
and oil to our mechanized war in far 
corners of the earth, a vast majority are 
welded on Federal Barrel Welders. Not 
only has a major percentage of the in- 
dustry for many years been equipped 
with Federals, but The Federal Machine 
and Welder Company designed and 
built several complete barrel manufac- 
turing plants set up by the army at dis- 
tant bases to augment the tremendously 
increased output of the home industry. 





Seam weldS (resistance welded) in 
such containers must be able to take 
terrific punishment. Immediately after 
welding, the barrel shells pass through 
a machine which forms two rolling 
rings in the side, by stretching the steel 
outwardly under great pressure. Then, 
too, the Sensed barrels, weighing over i 
four hundred pounds, often are dropped 
a distance that subjects them to thou- : 
— of pounds impact. The weld must | 

old. 


NEW FOLDERS | 


Most recent informative bulletins on 
Federal Resistance Welders to come 
from the press are the new “Type R” 
bulletin describing a complete line of 
rocker arm utility spot welders ... and 
“Type P” Bulletin with details of Fed- 
eral’s Press Welders, used for projec- 
tion welding, mash welding, etc. Bulle- 
tins are available now on request. 








HOUSEWARE PRODUCTION 


Anticipated expansion of houseware 
a ep points up the advantages of 

ederal resistance welding for the fast, 
low cost application of handles to 
enameling steel or aluminum pots and 
pans. Press type welders are used, with 
dies that permit rapid loading, give 
paren of 500 to 800 handles per 

our, depending upon type of handle 
applied. Cost with one manufacturer is 
one-fifth previous methods. 








INTERESTING PLANT 


Full details of a complete manufac- 
turing plant for high gm age of 
large resistance welded tank turret 
rings (up to seven feet OD) are ina 
book just released by The Federal 
Machine and Welder Company. The 
company designed and built the entire 

lant, shipped to a foreign power. 

oint of interest is that similar rings, 
which can be made with same equip- 
ment, could be used for large ring gear 
blanks, rotating table bearings, pos- 
sibly locomotive tires. Limited number 
available to executives, technical men, 
sufficiently interested to write to Fed- 
eral giving name, official title and 
company name. 
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FOR extra speed in original building, and 

in making heat-of-battle repairs, current 
carrying wires—the nerves'of war planes— 
are held together by pressure (solderless) 
fittings. These small fittings consist of two 
tips connected by a spring sleeve coupler. 


The coupler shoulders two responsibilities. 
It presses the faces of the tips firmly to- 
gether to maintain good electrical contact 
and also prevents the tips from unintention- 
ally parting company. Spring tension with- 
out let-up is vitally important. The manu- 


facturer, who tried almost every possible 
material for the coupler, settled finally 
upon Riverside Beryllium Copper. Interest- 
ingly enough, his choice was influenced not 
only by the favorable characteristics of 
Riverside Beryllium Copper but by realistic 
considerations of quality and delivery. 


Our attention to quality and delivery is, in 
fact, second only to our interest in helping 
you benefit from the use of our alloys— 
phosphor bronze, nickel silver, and beryl- 
lium copper. 


INSIDE RIVERSIDE—in the hurry and rush of war times, many of us have forgotten the exis- 
tence of a very important word—courtesy ... How often we meet up with people who do 
not even attempt to give courteous treatment to those whom they are supposed to serve... 
We, at Riverside, try to avoid this pitfall. We make an extra effort to see that all of our 
customers —regardless of their size, or of the difficulty of their demands upon us—are given 


every courtesy and attention. 


RIVERSIDE 2 
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RIVERSIDE PHOSPHOR BRONZE ALLOYS — Copper-tin alloys 


to which phosphorus is added. Made in variety of wrought 
ond malleable alloys; special leaded mixtures; in non- 
malleable cast and turned rods for bearings and bushings. 


PROPERTIES— Wide range of tensile strengths and hard- 
nesses. In general, phosphor bronze is a good electrical 
conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there's a special alloy for flame welding), can 
be brazed or soldered. Easy to punch, draw, stamp, or 
spin. Phosphor bronze is rustless and resistant to corrosion, 
fatigue and wear. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks or ingots. 





Typical use: Rifle nut for Jackhammer 





RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


copper, nickel and zinc in various proportions. Made in vari- 
ety of alloys, tempers, anneals; and in free-cutting alloys. 
PROPERTIES— Vary according to alloys. Tensile strengths up 
to 160,000 p.s.i., elongations up to 50%. Nickel silver is 
valued electrically for its specific resistance, and physically 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
sion. Easy to machine in any manner, weldable by all 
methods, can be brazed or soldered and is extremely 
workable. Readily formed, bent, drawn, stamped, punched, 
embossed or spun. Supplied in sheets, strips, wire, rods, 
circles, bars, blanks and ingots. 




















P 


RIVERSIDE BERYLLIUM COPPER — an alloy with an unusual 
combination of properties — Unusually high strength. Ex- 


cellent hardness, wear resistance and corrosion resistance. 
High thermal conductivity, good electrical conductivity. Easy 
to braze, solder, punch, draw or stamp. Can be cold worked. 
Outstanding for hot working qualities. Can be easily hot 
forged or hot pressed between 1050° and 1425°F., and 
heat hardened to achieve strengths rare to non-ferrous 
metals and alloys. Great resistance to fatigue under action, 
which is pronounced at high temperatures where other 
non-ferrous materials might fail. Negligible creep or 
hysterisis. Non-magnetic qualities. Supplied in sheets, strips, 
wire, rods, bars and blanks, usually, semi-hard, cold worked 
for fabrication and heat treatment. 
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UNITED STATES PLYWOOD CORPORATION, 55 West 44th Street, New York 18, N, Y. 
Please send me a free sample of PLIOBOND. 


__—_ Title 





Address 
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Quick-Setting Plastic Adhesive that 


QO ANYTHING! 




















liobond is one of American 
industry’s great wartime achieve- 
ments, now solving scores of 
production problems. 


\n all-purpose plastic adhesive that 
simply and easily bonds materials 
together which have never before 
been bonded successfully. 


Pliobond joins any materials .. . 
like or unlike . . . metals, plastics, 


fabrics, glass, rubber, wood, 
ceramics, paper, leather, plaster, 
concrete, etc. For most applications, 
no high pressure or heat is needed. 
In others, where extremely high 
shear strength is desired, moderate 
pressure and 200 — 300° F. will 
produce a perfect bond. 


When you use Pliobond, there’s no 
elaborate procedure involved. It’s a 


—FOR IMPROVED PRODUCTION TECHNIQUES 


one-part bonding agent . . . always 
ready to go to work. No fussy mix- 
tures. No careful weighing. No criti- 
cal temperatures. It can be brushed, 
sprayed, spread or roller coated. 


Manufacturing facilities for 
Pliobond are rapidly being in- 
creased to meet all demands. For 
sample and technical information, 
please use coupon, writing us in 
detail on any special problems. 








UNITED STATES PLYWOOD CORPORATION 


industrial Adhesives Division: 55 West 44th Street, New York . .. Branches in principal cities 


Pliobond* is a product of THE GOODYEAR TIRE & RUBBER COMPANY 


EXCLUSIVE 
DISTRIBUTORS 


*Trademark registered, The Goodyear Tire |& Rubber Company 
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STRENGTH - BEAUTY - PERFORMANCE 
fu 


MADE POSSIBLE WITH 


— 


Phaatios. 


AND 


DIE CASTINGS 














The slick plane zooming in the sky . . . the 
streamliner roaring through the night . . . are 
perfect examples of BEAUTY OF DESIGN, 


SMOOTH PERFORMANCE, RUGGED- 
NESS, all qualities you want in your product. 


Careful planning NOW is the order of the day. 


New Products Corporation and Modern Plastics 
Corporation are well qualified to help you to 
make your products more serviceable and more 
saleable. Consult either of these firms for an 
impartial, practical analysis of your product de- 


sign and assistance in its manufacture. 


Two Independent Organizations Dedicated to Your 
Product Development 





Uy N EW, 


PRODUCTS 
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iibortent Production Economies 
with Bearing Bronzes in This New Form 


LIAS 


No costly scrap — faster production 
on screw machines 


continuous cast 
. with Ampcoloy $ bronze rods 





For the first time, certain bronze alloys — no internal segregation — uniform 
— previously available only as sand, per- _—_ diameter and even length. Scrap loss due 
manent mold, or centrifugal castings — to metal faults practically eliminated. 


are now produced in 10 foot lengths b : : 
“ pce Ee se casting process, pao d Also available are high-lead bronze and 
with Ampco in the cast bronze field. other bearing bronzes. Immediate ship- 
ment on rods up to 2” in diameter, Tubes 
available for prompt shipment, in tin 
bronze only. 


The comparative photomicrographs (tin 
bronze) illustrate the tremendous im- 
provement in quality. Also the materials 


are adaptable to fabrication on automatic Write for data sheet 131. Ampco 
screw machines, with big savings in time, Metal, Inc., Dept. PE-7, Milwaukee 4, 
manpower, and money, Sand-free surface Wis. Ampco field offices in principal cities. 


Ampcoloys are a product of 


Ampco Metal, Inc. 
. specialists in pea oot Tear off coupon 


production, finishing of copper- 
“alloy parts. and mail today 


base alloy parts. 
AW-14 
nn eee eee eee ee ee oe 


AMPCO METAL, INC. 
Dept. PE-7, Milwaukee 4, Wis. 


j Please send my copy of data sheet 131. 


1 
l 
| ] 
g Name eee en ee ee ne 
l 
1 
| 
| 


] Position 


Company 


Home 
| Re DL [1 Office 
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FLUTTERING OUT 


BEGINNING THE FINISH on vitally needed 

Butterfly Bombs! The first finish coat of quick- 

a drying Sherwin-Williams Red Oxide primer is 

r ey rapidly applied as bombs are carried through dip 

a tank by a specially adapted conveyor line at 
Ryerson & Haynes Inc., Jackson, Mich. 


8 


> Yi. 


eee? 
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4 8 wT 
y| YS & 
a » 





TIME STUDY 
Degrease 8 feet 2 minutes 
Cool i “ 
Prime Dip 8 


j s Prime Drain 24 
ce | | @ DEGREASING ie Bebo 8 8 


“4 “BUTTERFLIES” Prime Cool 16 
Tee i 4! in a tank of sol- O. D. Dip 8 
i vent prepares O. D. Drain 20 
bombs for the first O.D. Bake 12 
finish coat. Mov- Cool 64 
ing on an auto- 
matic conveyor 
line, bombs are ; — 
untouched by TIME TABLE of finishing operation reveals, 
hands throughout step by step, how Butterfly Bombs are 
entire finishing finished in record time! 
operation! _— ~ 


WauUNnN FP NOD W 


_ 
o 








180 feet 45 minutes 





@ PRIMARY 
ASSEMBLY of 
Butterfly Bombs 
is made from pre- 
stamped metal 
parts by capable 
girls. Next step is 
riveting opera- 
tion that com- 
pletes assembly 


of ‘Butterfly’ WELL DONE! Baking in 5-foot infra-red 

with just four oven quickly dries the first primer finish coat. 

rivets! ‘Butterflies’ cool while moving 25 feet on 
conveyor line, are ready for the final finish. 


SHERWIN-WILLIAMS 
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STINGING THE JAPS! Fluttering 
from planes, deadly Butterfly bombs 
scatter fragments 50 feet in all di- 
rections upon slightest contact with 
any object—are invaluable in wip- 
ing out enemy positions in inacces- 
sible locations. 


/ERWIN-WILLIAMS helps RYERSON & HAYNES INC. 


SPEED OUTPUT OF DEADLY BUTTERFLY BOMBS 


Vitally needed on all fronts, Butterfly Bombs 
are being delivered by the thousands every 
day for the Ammunition Branch, Detroit 
Ordnance District, U. S. Army Service 
Forces by Ryerson & Haynes Inc., Jackson, 
Michigan. 

This successful job depends on speed in 
the finishing operation. To solve this prob- 
lem, Sherwin-Williams technicians helped 
Ryerson & Haynes engineers develop a 
conveyor line that dips, bakes, and dries 
the bombs in one continuous, synchronized 
Operation. 


Two fast-drying Sherwin-Williams fin- 
ishes make possible the split-second timing 
needed to keep the conveyor line in motion. 
After Sherwin-Williams Red Oxide primer 
is applied, the bombs are baked in an infra- 
red oven, cooled, then passed on to the final 
finish of S-W Olive Drab Lustreless Enamel. 
More baking and they're ready for War... 
in record time! 

Perhaps we can help you, too! Write 
The Sherwin-Williams Co., Industrial Finish 
Dept., Cleveland 1, Ohio. 


INDUSTRIAL FINISHES 
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- | AERES LIGHT WEIGHT 
AND STACUTV... 


OR many mechanical and structural uses, Formica is the 

chosen material because of its light weight, strength, and 
a remarkable ability to remain unchanged under a variety of 
conditions. 


Moisture absorption is low, and that contributes to great di- 
mensional stability under varied conditions of humidity. The 
coefficient of thermal expansion is also very much lower than 
that of metals and that also tends to hold the original dimen- 
sions. The material possesses a high degree of chemical inert- 
ness which prevents corrosion and maintains the surface finish 
under a wide range of conditions. 


In wearing parts the material has a tendency to wear smoothly 
without accumulating a corrugated surface, and that con- 
tributes to long life. 


Formica engineers have a wealth of information in detail 
regarding these qualities which they would be glad to pass 
on to those interested. 


THE FORMICA INSULATION CO., 4645 SPRING GROVE AVE., CINCINNATI 32, 0. 
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~ Here again— 


The E. T. Fraim Lock Company of Lancaster, 
Pa., has a world-wide reputation for the man- 
ufacture of high grade locks, built to unusually 
accurate specifications. When large-scale pro- 
duction of pin tumbler padlocks for the Armed 
Forces was undertaken recently, a review of 
design and materials became necessary. 

The component parts—pins, tumblers, 
springs, case, shackle, bolt, plug and keys—all 
could be produced readily and in adequate 
quantities .. . that is, all but the brass sleeve 
with its unusual shape. And there was a 
problem! 

Brass castings were being used, requiring 
machining all over for the intricate assembly. 
Lack of uniformity, coarse grain structure and 
surface roughness and irregularities left much 
to be desired. 

The solution was found in the Anaconda Ex- 
truded and Drawn Brass Shape illustrated 
above. Here was wrought metal, smooth of 





1 the answer was an a2euded Sthape 


surface and uniformly accurate in cross sec- 
tion. Sleeves could be “sliced” off long mill 
lengths—and the parts would fit drill jigs and 
milling fixtures without filing or fussing. Sev- 
eral operations, previously necessary, were 
entirely eliminated. Rejections were held to a 
minimum. And as in so many similar instances, 
the uniform grain structure and high rate of 
machinability of the extruded part made pos- 
sible faster, more accurate production, saving 
time and tools. 

Similar design or production problems may 
appear in your plant, anywhere from the 
drawing board to the assembly bench. If they 
do, remember that our Technical Department 
will be glad to work with you. 45187 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BrAss Ltp., New Toronto, Ont. 
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| "Anaconda Extruded & Lawn Shaper 

























sheet-metal construction, 
arc welded with Everdur rod. 


conda Arsenical Admiralty. 





carbon arc welded. 


Distillate Boiler: All Everdur, > 
including supports and pipe 
connections. Carbon arc 


welded. 
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Evaporator and flume of Everdur * 
carbon 


Condenser: Shell, tube sheets and > 
bolts are Everdur; Tubes are Ana- 


Discharge Head, including flanges, 
made of Everdur sheet and plate, 


Compression Type Distillation Unit Manufactured > 
by Cleaver-Brooks Co., Milwaukee, Wisc. 


SO THERE’S WATER TO DRINK FOR OUR FIGHTING MEN... 


») 
Gh This “seagoing waterworks” ue 


for ruggedness and dependability 


In amphibious operations, this Cleaver- 
Brooks Compression Type Distillation 
Unit is among the first items of equip- 
ment to be put ashore. From sea water or 
jungle swamp it will deliver up to 175 
gallons of distilled water an hour—pure 
water for drinking, cooking and other 
purposes. Little wonder that Everdur 
Metal is used so extensively and effec- 


tively for these important components. 
For Everdur* has established an out- 
standing record for service in waterworks 
and similar fields. It combines strength 
and corrosion resistance in economical 
lightweight, welded, sheet-metal con- 
struction. *Reg.U.S.Pat.Of. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


Everdar Copper-Silicon Alloy 








NewCatalog and Handbook of Taylor Laminated Plastics 


Just off the press! A 54-page catalog 


and handbook containing the latest 
factual data, standards, and engineering 
information on Taylor Phenol Fibre and 
Vulcanized Fibre sheets, rods, tubes, 
and fabricated parts. An invaluable 
reference book for purchasing agents, 


design engineers, and manufacturers 
whose products contain laminated 
plastic parts. The scarcity of paper has 
forced us to make this a “limited edi- 
tion,”’ so if you want-to be sure of getting 
a copy before the supply is exhausted, 
write today on your business letterhead. 














LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE > Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNSYLVANIA + OFFICES IN PRINCIPAL CITIES + PACIFIC COAST HEADQUARTERS: 544S. SAN PEDROST., LOS ANGELES 13 
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STABILIZATICN 


High Speed Drill 


if-T-) 


Milling Cutter 


Pump Plunger 


Gauge Blocks 


Lapping Flats 


Airplane Land- 
ing Struts 


Tapered Roller 
Bearing Race 


PERFORMANCE 
2 11@) OR Ge) Be) 
TREATMENT 


48 holes per grind 


40 pieces per grind 


7 hours per grind 


Operation unsatis- 
factory due to met- 
al growth. 


Blocks expanded 
and warped. 


Resurfacing re- 
quired every 2 to 
3 hours. 


20 minutes re- 
quired for assem- 
bly 


‘9 hour to insert 
in casting. 


PERFORMANCE 
FOLLOWING COLD 
TREATMENT 


256 holes per grind 


500 pieces per grind 


24 hours per grind 


Perfect operation indef- 
initely, due to com- 
plete stabilization 


Blocks held original 
size and shape. 


Resurfacing required 
every 2 to 3 days. 


10 minutes required 
for assembly. 


- minute to insert 
in casting. 


These performance records are typical of economies obtained 
in many of the nation’s leading industrial plants by the use of 
Cold Treating in various production processes—economies 
which can be duplicated under similar conditions in your plant. 

Cold Treating is used to accomplish a variety of purposes— 
all with equal efficiency and economy. Foremost among these 
are hardening metals and metal parts; stabilizing precision 
arts, gauge blocks, lapping flats, etc.; shrinking metal parts 
or rapid assembly; and testing of instruments and equipment 
for high altitude, low temperature operation. In addition, Cold 
Treating is performing a multitude of specialized operations 
too numerous to mention. 


You, Too, Can Profit by Using Cold Treating 


Whatever your production, a survey of the outstanding results 
obtained by applying sub-zero temperatures to industrial opera- 
tions—a few of which are shown in the panel at left—is con- 
vincing proof of the economical value and utility of this newest 
“tool’’ for industry. Think what such results can mean to your 
Operations in terms of production economies and improved 
quality of your product. 


Let Deepfreeze Engineering Service Assist in 
Adapting Cold Treating to Your Production 


If you are unfamiliar with industrial Cold Treating or are using 
it on a limited scale and are interested in increasing its range of 
utility, contact Deepfreeze Engineering Service. Our experienced 
refrigerating engineers will make a complete study of your 
product and production setup and enumerate the possibilities 
and advantages of applying it on the broadest possible scale. 
This service will not obligate you in any way. 


FREE ...Complete Cold Treating Information 


This new 40-page booklet contains all of the facts necessary for a complete understanding of industrial Cold 


Treating. It explains in detail what occurs within a metal structure when cold treated; illustrates its many uses 


and resultant savings in time and money; lists up-to-date Cold Treating procedures, gives the names of manu- 


facturers using Deepfreeze equipment; and numerous additional data which you need in applying it to your 
production. Write today for your copy of Bulletin No. I-4. 
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EYE for QUALITY 


Last Time. Too! 








a- Back in 1918, although courageous pilots sometimes famous plane builder. Such comment is typical, and in 
joked that “their crates held together with baling wire an industry whose race against time has been phenomenal. 
ur and a prayer,” our planes were relatively good. Even then, The aircraft industry is one of many in which OSTUCO 
‘d OSTUCO Seamless Steel Tubing was beginning to count quality is essential to product strength, performance or 
asa quality factor in aircraft construction. Since that time service—in which OSTUCO’s delivery promptness is vital 
—yes, since Pearl Harbor—the story of aircraft design to production schedules. Back of this record is an ever- 
development is one of tremendous, “‘impossible”’ achieve- vigilant “eye for quality,” typified in the photo above by 
ig ments, OSTUCO’s part in this engineering saga is indi- the metallurgical microscope test which minutely checks 
nd cated by this fact: OSTUCO Seamless Steel Tubing is now the steel billet as received. There are many such strict 
ur used in every type of plane in the air. controls throughout OSTUCO’s production cycle. This is 
> 
4 Equally important is OSTUCO’s delivery record. something to remember in your product planning, Why 
‘When we’ve needed material on short notice . . . you not call your nearest OSTUCO sales office now and discuss 
have always come through with the impossible,” says one your anticipated problems? 
ttt iii iiiriiiiiitiiiiiiti iii iii titi iii iii iii rit T Tt ri titi rrr rerrrrrreeeee ee errrereeeeeereee reer errr eee e errr errr rrre 
sid 
es CHICAGO 6, ILLINOIS. . ‘ . .Civic Opera Bldg., 20 N. Wacker Drive MONTREAL, QUEBEC, CANADA.............3735-3745 St. James St. 
CLEVELAND 14, OHIO...... se eeeeeeseees 1328 Citizens’ Bidg. ee PR MT OG Oy Wc wea evecermcdesovaue .70 East 45th St. 
an DETROIT 2, MICHIGAN.......................2857 E, Grand Blvd. PHILADELPHIA 9, PA..............00.00.00+00++2923 S, Broad SF. 
yur 


I oi a a ks ialeate pola eed 927A M & M Bidg. SYRACUSE, N. Y... p ‘ , ee ee ee ee 501 Roberts Ave. 
LOS ANGELES, CALM... ......... . . .Suite 200-170 So. Beverly Drive TORONTO, ONT., CANADA........ Pee eeeeeeeeee 77-79 Front St. E. 

Beverly Hills, California TULSA 3, OKLAHOMA...................++..-.-604 Tulsa Loan Bidg. 
ce EE ee 225 Fifth Ave. Bldg. Viaje vens, G ©, CRI, 2.0. cccccceseeceoses 1016 Mainland St. 


THE OHIO SEAMLESS TUBE COMPANY 
i 


Plant and Main Office * SHELBY, - OBT0 
MANUFACTURERS OF SEAMLESS AND ELECTRIC WELD STEEL TUBING onso 
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_ Perfect shapes for your new products 





@ SIMPLIFY FABRICATION WITH MASONITE PRESDWOODS 


Precision parts produced inexpensively on a production basis— 

that’s one of the advantages of designing your new products to 

utilize Masonite* Presdwoods. These extraordinary hardboards, 

ligno-cellulose products of exploded wood fiber, can be die-cut, 

punched, drilled, routed and shaped to precise dimensions —or 

Es A % o hd i T E worked with ordinary wood-working tools! They take permanent 
bends, laminate efficiently with numerous other materials. 

ay No other basic material embodies the same combination of 

BRAN > Pp R ° DUCTS structural characteristics, takes so many kinds of finish so well ... 


or offers the same opportunity to improve appearance, usefulness 
***Masonite’’ is a trade-mark registered in the U.S. Pat 
Off. and signifies that Masonite Corporation is the . ° ° . 
source of the product and quality and to simplify construction. 


Write for the “Designers’ Manual” that outlines the physical 
qualities of the Presdwoods. Let our engineers consult with you 
in working out design or manufacturing plans. Masonite Corpora- 


tion, Dept. PE-7, 111 West Washington Street, Chicago 2, Illinois. 
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A FEW OF THE HUNDREDS 
OF PRODUCTS FOR WHICH 
MAGNESIUM CASTINGS ARE 
BEING USED OR CONSIDERED 


FOR IMPROVED 
DESIGN OF YOUR 
FUTURE PRODUCTS 


UTSTANDING among the advantages of 
Well-Cast Aluminum and Magnesium 
Alloys is their ability to provide low weight 
with high strength. 
As you discuss the design of new products or 
the redesign of those you made prewar, inves- 
tigate the use of Well-Cast light metal castings. 
Our 35 years’ experience in Aluminum and 15 
years’ experience in Magnesium is available 
to your engineering department. 


Write today for a copy of our new 16-page 
catalog containing helpful metals data, or ask 
to have one of our field engineers call if you 
wish to discuss a specific casting application. 


Wellnau Weaus Well- Cast 


Fe WELLMAN: 


Aircraft and Automotive Engines 
Aircraft and Automotive Wheels 
Bus Parts and Equipment 
Business Machines 

Cameras 

Conveyors 

Dockboards 

Exhaust Fans 

Flasks and Core Boxes 
Household Appliances 

Marine Engines 

Office Equipment 

Portable Equipment 

Portable Tools 

Printing Frames 

Pulleys 

Radios 

Railroad Car Parts and Equipment 
Sewing Machines 

Spools 

Textile Machinery 

Truck and Trailer Parts 
Typewriters 





Cu ALUMINUM 


Castings (HEAT TREATED) 
mKoneseun - BRONZE 
AMPCO BRONZE - BRASS 


Patterns in 
Metal and Wood 


BRONZE & ALUMINUM COMPANY 
GENERAL OFFICES: 
2557 EAST 93rd STREET CLEVELAND 4, 


OHIO 


CASTINGS X-RAY y INSPECTED 
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Important Facts 


you should know 


about _2ude SAPPHIRE AND RUBY 


(Synthetic Corundum) 


Linoe Sapphire and Ruby Have These Qualities 


© LinpE Sapphire and Ruby have 


a unique combination of proper- ete ele. 5 2,050 deg. C. 
ties of special interest to machine 

and product designers in many 

industries. Composed of single Hardness, Mohs’ Mineral Scale.......... 7. 
crystals second only to the dia- ; 

mond in mineral hardness, they Tensile Strength........ 65,000 Ib. per sq. in. 


can be given a surface that is per- : 
ogg PS - Elastic Modulus . .. .60,000,000 Ib. per sq. in. 
fectly smooth. Their properties 
listed at the right, and typical 


uses listed below, may suggest 








' Chemical Resistance ............. Excellent 

how you can use these unique 
man-made gem materials for 
parts requiring the utmost in Thermal Conductivity ................ Low 
hardness and wear resistance. 

Dies seed igo’ ie a tendo aeek We”. Electrical Conductivity ............... Low 

of the Linde Air Products Company. ee ‘ 

\ 


Some Ways in Which They Are Used... How They Are Supplied 


CQe Half boules, 
, © weighing up to 
© 150 carats x 


Bearings Thread Guides Spray Nerzles 







| =a) . 
| 
. Burnishing Phonograph Wire Guide ; 
Wheels Needles Dies % — Rods .070 in. to 


.125 in. diameter 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC 


30 E. 42nd St., New York 17, N. Y. 








BUY UNITED STATES WAR BONDS AND STAMPS 
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in Closely 


SOLENOID VALVE 


_Timed 


Pre-Lubrication System | 


| 
| 





















































Some close timing is involved in starting 
this powerful Worthington Turbine Pump 
...and an ASCO Solenoid Valve plays an 
important part. Through timing relays, the 
initial closing of the starter switch operates 
only the valve to flood the rubber column 
bearings with water. When they are prop- 
erly lubricated, the relay de-energizes the 
solenoid valve causing it to close, at the 
same time closing the Motor Starter Switch. 


Note that this ASCO Solenoid Valve is first 


energized for the purpose of opening it to 
allow the flow of a liquid. Then it is de- 
energized, closing it to cut off the flow. 
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Such an application of the Solenoid Valve 
has countless uses in industry both in con- 
nection with the operation of machines and 
on process lines carrying liquids or gases. 


If you need to automatically and remotely 
control the flow of liquid or gas in a ma- 
chine or process line, check up on the use- 
fulness of the solenoid valve. Write us in 
detail for our recommendations. The ASCO 
Line of Solenoid Valves is complete. Spe- 
cial types are designed when necessary. 
x * * 
We also manufacture a quality line of 
Automatic Transfer Switches, Remote Con- 
trol Switches, Contactors and Relays. 





Aulomatic Switch Co. 


41-M EAST 11th STREET, NEW YORK 3, N. Y. 





No 
~] 
~ 














Wash basin cabinet assembly, used on 
Douglas Troop Transport Planes. Employ- 
ing a solid birch frame with laminated 
spruce stiffeners, it replaced a heavier and 
more expensive metal assembly. 








1 sfrong ehtweight airplane compartment door. Note the 


This Diesel engine instrument cowling is made up 
of 4%" Molded Birch Plywood, with birch stiffeners >-ply | 


inside. Size — 10” x 1134” x 28”. 


x 19 P76” 


honeycomb balsa core with basswood frame. The 


asse¢ mbly is 


et | 
x /0%, 


PLYWOOD PARTS... Fabricated to Your Order 


The Fabricated Parts Division of 
United States Plywood Corpora- 
tion, located at Plant #2 Algoma, 
Wisc., offers complete facilities for 
the production of precision engi- 


neered plywood parts. 


In addition to the usual equipment 


required for such production, 


United States Plywood technicians 
are frequently called upon to 
develop special techniques to solve 
individual problems. Extensive 
experience plus sound engineering 
practice have resulted in the eco- 
nomical production of many intri- 
cate parts of particular interest to 
the engineer and designer. 


WELDWOOD Plywood 


Weldwood Plywood and Plywood Products are manufactured and marketed by 


UNITED STATES PLYWOOD CORPORATION 
New York, N. Y 


Distributing units in Baltimore, Boston, Brooklyn, Chicago 


Cincinnati, Cleveland, Detroit, High Point, 


Los Angeles, Newark, New York, Oakland, Philadelphia, Pittsburgh, Rochester, San Francisco, Seattle. Also 


U. S.-Mengel Plywoods, Inc 
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Distributing units at Atlanta 


Jacksonville, Louisville, New Orleans. 


The facilities and experience of 
the Fabricated Parts Division are 
at your disposal. Why not use 
them freely? 


*\'M THE Plasnc sono” 


Plastics and Wood Welded for Good 


Waterproof Weldwood, so marked, is bonded 
with phenol formaldehyde synthetic resin. 
Other types of water-resistant Weldwood ar 
manufactured with extended urea resins and 
other approved bonding agents. 
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‘Hell on Tracks 


; THE AMPHIBIOUS WEASEL 
‘DESIGNED AND DEVELOPED BY STUDEBAKER CORPOR 


s HILITY— STRENGTH —TOUGHNESS 
PUT N-A-X 9120 ON THE JOB 


The track assembly parts of the amphi 
Weasel call for something pretty special 4 
to meet the requirements. 


It must have ductility to permit cold-fogming into 
dificult stampings. And it must have gg@od harden- 
ability and response to heat-treatmegt to make it 
strong and tough. 


N-A-X 9120 combines these prg@perties in one 
great steel, and provides in addition excellent 
weldability for the fabrication Hf the track shoe. 
Together, these track parts furnish a good ex- 
ample of the outstanding w@rk being done with 
versatile N-A-X alloy stéels. Consult Great 
Lakes for assistance in det€érmining the best steel 
of this series for your particular requirements. 





HEAT-TREATED TRACK ASSEMBLY ary, 
COLD-FORMED OF N-A-X LOW-ALLOY STEEL 


CROSS PLATE 


BOTTOM GUIDE WHEEL TOP GUIDE WHEEL 











Corporation 


N-A-X ALLOY DIVISION - DETROIT 18, MICHIGAN 
Nil O F NAT 


IONAL STEEL CORPOR 
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Presteel Solves a Problem for Typewriter Manufacturer 


This manufacturer had always made its own 
stampings, and had tooled up to produce the 
steel ribbon cover shown above. Difficulty was 
experienced in providing enough metal for 
the rear overhang without wrinkling the top 
surface. So Presteel was called into the picture, 
and—as usual—solved the problem. 

This manufacturer, incidentally, uses Presteel 
Cold Rolled Strip Steel for much of its own 
stamping production. 


mi 
PRE 


706 BARBER AVENUE, 


Few industries haye not availed themselves of 
the services of the Worcester Pressed Steel 
Company. In all likelihood Presteel has 
contributed to the development of inter- 
changeable parts for many of the machines in 
your offices and shops. Why not 
investigate the possibilities for lowering costs 
and improving the quality of your own 
products by the use of Presteel metal stamp- 
ings. Mail samples or prints to: 


own 


E'S SED ee ee eo 


) 


WORCESTER 6, MASS. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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o operate under all conditions of service, 


o sub-zero low pressure atmospheres 


are designed t 
tmospheres ¢ 
high altitudes. 


®@ Sealex Bushings 
umid jungle a 
quipment at 
of these bushing 
ament hermeti 
has great mec 
ibration and 


from hot and h 
d by airborne © 
e components 
ming a perm 
hus obtained 


temperature, V 
;dual bushing is 


fused together under 


c seal impervious tO 


hanical 


encountere 
s are 


The steel and steatit 
conditions for 


high temperature 
ges. The unit t 


pressure chan 
as successfully 
echanical fail 
4 50 Ibs. p-s-1. air pressure b 
d multiple terminal designs f 


ns and details are 


humidity and 
h. Each design h ere 


sure against m 


passed sev 
ure. Each indiv 
efore shipment. 


or high 


strengt 
handling te 
tested in our pl 
ings are availa 
ements. Comp! 
e. Write for yO 


sts to in 
ant to withstan 
Sealex Bush ble in single an 
w voltage requir ete specificatio 
alex catalogu 


and lo 
ur copy today- 


lable in the Se 


aval 
SALES REPRESENT ATIVES 
3. 3. PERLMUTH & ASSOCIATES HARRY W. GEBHARD 
942 Maple Avenue 737 No. Michigan Avenue 

Los Angeles, Calif. Chicago, Illinois 

PAUL R. STURGEON 

MICA COMPANY of CANADA LTD. 25 Huntington Avenue 

Hull, Quebec Boston, Mass- 
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What makes our 
Motor Vehicles so GOOD? 


e@ The war years have shown how supremely good American motor 
cars and trucks are. 

Millions of the cars running today have stood up, year after year, 
with a minimum of attention, and almost no replacement parts. 

One reason for this record—and an important reason—is that so 
many crucial automotive parts are steel castings. 

These are usually the parts that must take the hard knocks and the 
grief—parts that are strong, to resist wear and fatigue—parts that have 
built into them the steel properties that permit them to do their job. 
A notable example is the truck rear axle housing pictured above. 

Here is more proof of the advantages of steel castings—a definite 
assurance that steel castings can do for your product exactly what 
they are doing for motor vehicles. 

Organized research and broad experience enables the steel founder to 
deliver to you parts with the properties you need specified in advance. 

Steel castings are versatile, dependable, economical. Let your own 
foundryman tell you more about their possibilities for you. Or write 


to Steel Founders’ Society, 920 Midland Bldg., Cleveland, Ohio. 


MODERNIZE AND IMPROVE YOUR PRODUCT WITH 
es ras Es 2 ~~ 
: | e " 
es J At | 
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Birthplace of many 


I ENGINEERING 


es efficiency is born 
when the die for that forging 
is shaped. This great Tube Turns 
tool and die shop, largest in the 
South, has been the “delivery room” 
for many forgings ideas which have 
helped speed victory. Out of this 
shop have come techniques and 
abilities with steel and light metals, 
available now to improve indus- 
try’s peacetime products. 

Tube Turns has complete chem- 
ical, physical, and electrical lab- 
oratory facilities, upset and mechan- 
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in forgings 


ical press equipment, and modern 
automatic precision heat treating 
furnaces... all manned by experi- 
enced, carefully trained personnel. 

Whether your own task of the 
moment deals with the design of 
new machines or the improvement 
of present products, you are invited 
to submit your problem to Tube 
Turns. Our engineers will consider 
your questions promptly, compre- 
hensively, and without obligation. 
Write to Tube Turns (Inc. ), Louis- 
ville 1, Kentucky. 


Forgings for Sudusiy 





PARTS FABRICATED 
BY ROGERS 


KAYPAR fuel 
+ pump protector 


| 
KAYGREY radio 
dust cover 


; | 
KAYGREY magneto 
insulator ; 


KAYGREY formed 


insert 


a 


a SHE’LL BE USING DUROK* 


DURO motor 
slot cel 


rT eo" 
AF 


DUROK capacitor 
can liner 


4 





BAYRU packing 
list protector 


maaan PARTS used to insulate 
capacitors, loudspeakers, antenna systems 
and other radio components are now “in 
work” in Rogers’ fabricating division. The 
radio industry has seen that it can advan- 
tageously use Rogers-Bord — and can have 
Rogers form, draw. punch, bend and shape 
these tough. high-dielectric materials. Rogers 
designs and produces the necessary dies in 
its own tool and die shop. The Rogers ‘‘you 
name it, we'll make it’ slogan applies to 
special fabricating as well as to special 
fibrous and plastic materials. And it applies 


now. 
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—ANOTHER ROGERS-BORD 


To learn more, check and mail: 


Send me the ROGERS EXHIBIT BOX, con- 
taining fabricated parts and samples 
of Rogers-Bord. 

[| Have a Rogers representative bring 
samples and fabricated parts. 


[] We are enclosing blueprint for sug- 
gestions and quotation. 


NAME AND TITLE 


COMPANY 
ADDRESS 


ROGERS CORPORATION 


Formerly 
The Rogers Paper Manufacturing Co. 


113 Mill St., Manchester, Conn. 




















On 
this 
for 
con 
ven 
mac 
is Si 
*DUROK ROGERS- BORD bes 
Purified, non-cotton, cellulose fibers 
have now been wet-laminated into 
a new high-strength, high-dielectric C 
material with the lowest extractibles 
ever. Data on this electrical insulat 
ing surprise are contained in “This Is thar 
Durok’’ Write for it 
of 
Gra 


AND FARR 
'C 
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GRAPHITAR PROVES ITS EFFECTIVENESS ON THE JOB 
CARBON-GRAPHITE) 
* 
SINCE 1938 THE EFFICIENT WAGNER 
AUTOMOTIVE AIR COMPRESSORS HAVE HAD ONLY 
GRAPHITAR BLADES AND SEALS 
4 














One of the most outstanding developments in its field is | and other corrosive solutions. 


this rotary compressor which supplies the compressed air 


, ' Graphitar has exceptional resistance to wear and 
for the Wagner automotive air brake systems. In the P P 


me frictional heat. Its self-lubricating properties make it 
compressor, air is compressed by blades which must seal ~ 


- especially valuable for inaccessible moving parts. Non- 
very closely, and a positively leak-proof seal must be P Y 9P 


He s metallic yet mechanically strong, Graphitar can be ma- 
made where the driving shaft extends from the unit. It y y 8 P 


hi h 
is significant that GRAPHITAR has been used for both the inet te enna any Dhage ane te Seman ae: ine 


as .0005” on small sizes. 
blades and the seal for seven years. 


: ‘ ; Because it will not melt or fuse at any temperature, it 
Graphitar, which has a chemical analysis of more Y P 


’ is ideal for use as carryin ads in the glass-makin 
than 97% all carbon, has proved successful in scores ithe) 9 g 


industry, and as bearings and seals in bakery ovens, 





of other industrial applications. Chemically inert, 


kil , and st d . It mak le, dur- 
Graphitar is widely used in equipment handling hydro- ee ee eee re One mates corvicnnine, ur 


: : ‘ able seals and pistons and rings for practically all pum 
chloric acid, potassium dichromate, sodium hypochlorite, A g P aid sup 


and meter installations. Graphitar may solve a mechan- 


p= GRAPHITAR ical or engineering problem troubling you. Write for 


sa ate oa complete particulars. 


THE UNITED STATES GRAPHITE COMPANY. SAGINAW, MICHIGAN 
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Dn 1823 when the MomreDoelrine was urllten 
was producing 19 tons of 





When President Monroe scratched his 
Signature on the doctrine that bears 
his name, America’s industrial age was 
young. The first American steamboat 
had crossed the Atlantic only 4 years 
before; the opening of the Erie Canal 
was 2 years in the future; the safety 
lamp, the stethoscope, and the kaleido- 
scope were recent inventions. Yet Free- 
dom Forge had already served America 
for almost three decades, and expanded 


ALi 


THE BALDWIN 
GROUP 









blooms per week 


and improved its plant by installing a 
stack 20-feet high and a bosh 7-feet in 
diameter. These developments stepped 
up the output to 12 to 15 tons of 
blooms and bar iron a week! 


Both the changes and the results 
seem small in the light of today—but 
they symbolize a progressive spirit that 
has continuously ruled the organiza- 
tion. The Standard Steel Works, a di- 
rect descendant of Freedom Forge and 


still doing business at the original lo- 
cation, has pioneered methods and 
processes that make “‘Standardize on 
Standard’’ a dependable guide to the 
best in forgings and castings. The 
Baldwin Locomotive Works, Standard 
Steel Works Division, Burnham, Penn- 
sylvania, U. S. A. Offices: Philadelphia, 
New York, Chicago, Washington, 
Boston, Cleveland, St. Louis, San 
Francisco, Houston, Pittsburgh, Detroit 


STEEL FORGINGS & CASTINGS 
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SC’ NTHANE laminated phenolic, sand- 
\/ wiched between and bonded to layers 
of 


an 
all 


interesting plastics application. 

he assembly —a condenser—depends 
upon the resilient material for a perfect 
seal when the edge of the can is crimped. 
Synthane backs up the resilient mate- 


T 


tial, provides needed strength and ri- 





SYNTHANE TECHNICAL 


=. 





a resilient material, is the basis of 


PLASTICS \' 





Using Mechanieal and Dielectric Strength 


gidity, and is also an excellent electrical 
insulator, unaffected by condenser oil. 

In an application such as this, as in 
many others, it is desirable to consult 


our engineers before you design to see if 


Synthane can be used, and to decide 
which grade of Synthane will best meet 
your individual requirements and can be 
easily and readily produced. In fact, we 






DESIGN 








e MATERIALS ¢ FABRICATION 





will work with you from design, through 
selection of material, down to the deliv- 
ery of the finished plastics parts, relieving 
you completely from worry and respon- 
sibility. Synthane Fabricated Parts are 
produced by men who know how to 
make plastics and how to machine them. 
using specialized equipment. Synthane 
Corporation, Oaks, Pennsylvania. 


















1 SYNTHANE SHEETS 
Made by curing layers or lam- 
inations of impregnated paper 
or fabric with heat and high 
pressure. 


How many of these forms of Synthane 
do you reeognize ... and use? 


6 SYNTHANE MOLDED-MACERATED 

‘ Flakes of impregnated fabric 
are cured under heat and pres- 
sure in molds. More intricate 
parts can be formed than are 
possibleby molded-laminated. 
Strength surpasses ordinary 
powder molding, does not 
equal molded-laminated. 











2 SYNTHANE WRAPPED TUBES 
Made by curing impregnated 
paper or fabric, wound about 
a mandrel, with heat. 





7 COMBINATION MOLDED-LAMINATED, 
MOLDED-MACERATED Some parts 
requiring strength in certain 
sections but intricacy in others 
may be made by a combina- 
tion of the molded-laminated, 
molded-macerated methods. 














; 3 SYNTHANE MOLDED TUBES 

' Same as wrapped tubes except 
tubes are cured under heat and 
“pressure in molds. 





8 COMBINATION MATERIALS 
Synthane is sometimes bonded 
under pressure to other materi- 
als to achieve a combination 
of properties not obtainable 
any other way. The resiliency 
of rubber or Neoprene is often 
teamed with the strength and 
insulating characteristics of 
Synthane. 

















4 SYNTHANE RODS 
Produced by a method similar 
to that used in processing 
molded tubes. 


g SPECIAL MATERIALS 
Synthane is available in spe- 
cial forms such as this graphited 
anti-friction Synthane. The in- 
clusion of graphite is desirable 
on some applications. 








5 SYNTHANE MOLDED-LAMINATED 
A means of producing parts in 
a finished or nearly finished 
form by curing layers of sheets 
under heat and pressure in 
molds. An economical way of 
making parts in quantity, re- 
taining the desirable strength 
characteristics of Synthane 
sheet material. 















10 FABRICATED PARTS 
Synthane produces finished 
parts by machining sheets, rods, 
tubes or by molded-laminated 
or molded-macerated proc- 
esses or by combining machin- 
ing and molding operations. 














SYNTHANE CORPORATION, OAKS, PENNA. 


[SYNTHANE]| 


Representatives in All Principal Cities 











PLAN YOUR PRESENT AND FUTURE PRODUCTS WITH SYNTHANE TECHNICAL PLASTICS . SHEETS - RODS - TUBES - FABRICATED PARTS - MOLDED-LAMINATED . MOLDED-MACERATED 
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Brings you Better 
Parts... Accessories 
..eand Products! 










A 






* when applied to the indus- 
fabrics brings you the same 
es when metal, plastic oF 
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e FABRIC PARTS in hundreds of 
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@ REAR VIEW Size 14% 1842"x %" 


Whe Very Difficult Deg Casting is saving man 


hours, machining time and weight in its application to equipment 


used by the armed forces ... a typical Parker job made possible 


by Parker’s more than 38 years of “know how” in die-casting. 


=> 
FRONT VIEW 


PARKER WHITE METAL AND MACHINE CO «+ 2144 McKINLEY AVENUE, ERIE, PA. 


i V1 4 


ALUMINUM aad ZINC 
Deg Cartings 
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e Wherever tubing comes in con- 
tact with “delicate” products—even 
easily contaminated foods such as 
milk or mayonnaise — Republic 
ELECTRUNITE Stainless Steel 
Tubing is more than SAFE to use. 


It's safe — because it is clean, sani- 
tary, and easy to keep clean. It 
resists corrosion. It does not 
contaminate metallically. These 
statements have been proved by a 
25-year record established by 


Also Carbor Steel Mechanical Tubi 
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| .-Strong..tough..resistant to wear 


ENDURO —the metal from which 
this tubing is made. 


And it’s strong, tough, resistant to 
wear. There’s no danger of break- 
age—no wearing through of the 
surface—because it’s solid stainless 
steel throughout. 


But there’s even more to the story 


when you use tubing made by the 
ELECTRUNITE Process. There’s a 





consistent uniformity of wall thick- 
ness, diameter, roundness and 
workability. 

ELECTRUNITE Stainless Steel 
Tubing is made in a wide range of 
sizes, gauges, finishes and analyses. 
For further information, write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Bldg., New York 17, N. Y. 


ELECTRUNITE 


STAINLESS STEEL TUBING 






















Corrosion, core sand and foreign 
elements are enemies of hydrau- 
lic units, transmissions and gear 
housings, which use oil to trans- 
mit power in many types of 
precision mechanisms. Ingenious 
design and accurate workman- 
ship are virtually useless unless 
the interior of cast housings is 
adequately finished to eliminate 
these problems. 

A special paint coating, de- 
veloped several years ago by 
Lowe Brothers, has proved the 
answer to these problems. It is a 
sealer which may be either brushed 
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IIlustration of External 
Partly Exploded View of Vari- 
able Speed Fluid Power Trans- 
mission. Courtesy of The Oil- 
gear Company, Milwaukee. 


and 


Special Lowe Brothers Finish 
Protects Hydraulic Fluid Power Units 


or sprayed with consistently satis- 
factory results. 


The application of this sealer 

to the interior of cast housings 

seals in any core sand and for- 

eign elements not removed in 

casting preparation. 

It will not chip off nor permit 

corrosion to gum the oil. 

It stands up perfectly under 

constantly circulating hot oil. 

The sealing and protecting 
qualities of this Lowe Brothers 
finish thus safeguards the entire 


unit against disastrous effect of 
foreign matter detrimental to 
working parts. 

Whatever your finish problem, 
Lowe Brothers experience in 
serving designers and makers of 
machines and precision equip- 
ment, is at your disposal. Your 
request for advice involves no 
obligation. 


INDUSTRIAL SALES 
THE LOWE BROTHERS COMPANY 
DAYTON, OHIO 


Lowe Brothers 
FINISHES for Industry 


Jury. 1945 
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TO DESIGNERS AND ENGINEERS: 


An Interesting Proposition 


- STEEL engineers make their 


primary work the development of drive and 
driven pulleys for special applications. Spun 
Steel production centers around the exclu- 
sive automatic roller-forming process which 
insures balance, concentricity, and smooth 
effective belt surfaces on all SPUNSTEEL 
single and multiple V-groove pulleys. Pre- 
clsion tolerances are maintained. 





‘ETAL ENGINEERING 
ORKS WONDERS IN STEEL 


Heavy, costly, 
machined parts 
using bar stock 
or forgings have 
been —and can 
be—replaced by 
Spun Steel de- 
signs for assem- 
blies of stamp- 
ings. Colorful 6 
page brochure 
5 in text and pictures how you can 
ice your costs, speed production 

Metal Engineering.’ Write today! 
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2041 DUEBER AVENUE, $, W» CANTO 





Equipment and minds at SPUN STEEL 
are flexible. Here war production is speeded 
by unusual application of stamping, brazing, 
welding, and roller-forming techniques. Your 
problems can be met with our continuing 
ready interest and increased knowledge. 
Write, outlining your needs, enclosing blue- 
prints if you have them, desk-pad doodles 
if you don’t! 





nh 


+. fase locaeD 
N -6, OHIO 
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BET YOU NEVER HEARD THIS ONE! 


This is a story of noise abatement. It’s about a 
manufacturer who discovered an easy, inexpensive 
way to banish the clang and rumble from domestic 
stokers—and thereby give them “buy-appeal” they 
never had before. 

The trick was turned simply by applying Spongex* 
Molded Cord to parts where metal met metal. By 
cleverly gasketing with this soft, lively material, 
sound was hushed to a whisper — vibration reduced 
to the vanishing point. And the cost per unit for 
Spongex Cord was little more than you'd gladly pay 
for a package of your favorite cigarettes (if you could 
buy ‘em! ). 

The point of this stoker story is obvious: You may 
have a similar problem in your own product. If it 


Trade Mark Reg. U. S. Pat. Off 


Full and half-round cord or 
tubing and molded strips in 
various shapes for any sealing 
or gasketing job. 











isn’t noise or vibration, it may be sealing, insulating, 
or cushioning. You'll find Spongex Cord ideal for all 
these purposes. This versatile material has more 
“angles” than a Norden bombsight! It can be com- 
pounded to resist gasoline, oil and corrosive chem- 
icals. Under repeated or prolonged compression, it 
springs back to its original shape. 

Spongex Molded Cord is only one of a legion of 
products representing more than two decades of de- 
velopment in cellular rubber. You can use cellular 
rubber to advantage — and profit! Just give us a de- 
scription or sketch of your problem. Sponge Rubber 
Products Co., 123 Derby Place, Shelton, Conn. Plants 
in Derby and Shelton, Conn. Sales Offices: New York, 
Chicago, Washington, Detroit. 


Spongex is a resilient, 
flexible blown form of 
rubber available in soft, 
medium and firm den- 
sities. 


‘SPONGE RUBBER PRODUCTS CO. 


WORLD’S LARGEST MANUFACTURER OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 
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505 Boulevard Bldg. * 


Not everybody 


F™ manufacturers possess the versatile 
production facilities of The Standard 
Products Company. 


Standard is prepared to develop and plan 
for industry, parts of molded rubber, steel 
stampings, plastics, in almost any shape or 
form. 

The services of The Standard Products 
Company Research Laboratory and Engi- 
neering Departments are at your disposal. 
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Woodward Ave. at E. Grand Blvd. 


Let us have the necessary data and our 
engineers will submit designs and proposal. 

The Standard Products Company is the 
world’s largest manufacturer of glass run 
window channel and contour weather strip. 
Production and replacement channel for 
passenger cars, truck cabs, busses, motor 
boats, airplane cabins and_ streamlined 
trains is now available for delivery. 


Your inquiries are solicited. 


| 4E STANDARD PRODUCTS COMPANY 


Administrative and Sales Offices 


Detroit 2, Michigan 
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“Find out how IRIDITE 
Balks Corrosion of 


v Zinc or Cadmium Plate, 


ALCO h 
tor the ° 
Army-'Va 
for cc 


v Zinc Die-Castings, 
v and Galvanized!” 


ON’T take our word for it! Mail 

the coupon below for free test 
panel and see for yourself how Iridite 
heads off corrosion on zinc die-cast, 
zinc or cadmium plated or galvanized 
surfaces... why Iridite is so widely 
used as a final finish or paint base. 


Easy, Quick-Dip Process 
Iridite goes on with a quick dip of 15 
to 60 seconds, is easily dried, is dried 
rinse, 
permits immediate handling or ship- 
ping. What’s more, Iridite keeps pro- 


even faster with a hot water 


duction moving, maintains automatic 
machine cycles, needs no special per- 
sonnel or equipment. 


Used by Leading Companies 


Used throughout industry, the Iridite 
process meets Army-Navy Aeronau- 
tical Specification AN-P-32A, Army 


Mail Coupon for FREE Test Panel! 





Ordnance Specification 57-O-2C, 
Navy Specification OS-1374, and is 
used by such leading manufacturers 
as Bulova, Pyrene, Sparton, York, 
Anaconda and many others. 


Test Iridite Yourself 

Send for free test panel, half of it pro- 
tected by Iridite, and prove for your- 
self how Iridite balks corrosion... 
how the Iridite treatment does not 
alter dimensions of finely machined 
parts .. . how Iridited parts may be 
twisted or bent without flaking, chip- 
ping or peeling. Find out whether or 
not Iridite is the ideal ‘finishing 
touch” for your present or postwar 
product. Write today for your test 
panel. Address: Rheem Research 
Products, Inc., 14307 Standard Oil 
Bldg., St. Paul and Franklin Streets, 
Baltimore 2, Maryland. 








BUILD PROFITS 
WITH IRIDITE 


As a final finish, Iridite is 
available in a variety of 
attractive colors. 


As a paint base, [ridit: 


holds paint firmly, even 
on newly galvanized surfaces 


To reduce costs, conside: 
using galvanized, plus 


Iridite, in place of more ex- 


pensive metals. 








RHEEM RESEARCH Propucts, INc., 





_RHEEM RESEARCH PRODUCTS, INC. =N 


__ Standard Oil Bidg., Baltimore 2, Md. y 


N ame 





Branchee-—-570 Lexington Ave.. New York 22 


31, Distributors in: Waterbury; Grand Rapids; Detroit 


20 F. Jackson Blvd. Chicago 4; 2411 Sichel St.. Los Angeles | 
Cleveland; Los Angeles; Long Island City; 8t. Louis | 


# Patent applied for 


Keep faith with your fighters and yourself—Buy War Bonds for Keeps 


"ina tactile aac an ania: " 
| 
| 
{ 


14307 Standard Oil Building 
Baltimore 2, Maryland 


GENTLEMEN: Please send me a free panel of Iridite- 
treated zinc plate for laboratory 


testing and ft 


information and operating details. 
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ALCO has been awarded 
for the fifth time the 
Army-Navy “E Award 
for continued excellence 
n quantity and quality 
of essential war production. 
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ALSiIMAG 












STANDARD 
FOR COMPARISON 


T is a fact that other ma- 

terials offered as insulators 
for electronic and electrical 
use may be judged by the de- 
gree to which they approach 
the combined properties of ALSIMAG Steatites. 
Study the Property Chart shown below. 
Whatever you are planning in the elec- 
tronic or electrical field, the chances are 
ALSIMAG will do it better. Our specialized 
knowledge, and our engineering and re- 
scarch facilities are at your service. Let’s 
work together. 


AMERICAN LAVA CORPORATION 


Chattanooga 5, Tennessee 
43RD YEAR OF CERAMIC LEADERSHIP 































































































































































































































STEATITE 
rom wutie — ALSIMAG | ALSIMAG | ALSIMAG | ALSIMAG | ALSIMAG 
A-35 A-196 197 211 243 
| Specific Gravity | —— | — 25 2.6 26 27 2.8 
_ Density ——__|__|bs.percu.in. |  .090 .094 094 .098 __ 101 
Volume cu. in. per Ib. 11.11 10.64 10.65 10.26 9.91 
Water Absorption | D116-42(A) % 0—.05 0—.05 O—1 08 O—05 | 
Color tt White White White White Buff 
: *C. 1 450 1 440 1445 1 400 1440 
Softening Temperature C24-35 °F, 2642 2624 2633 2552 2624 
Resistance to Hcat 
(Safe Limit for —- °C. 1000 1000 1000 1000 1000 
Constant Temperature) "t. 1 832 1 832 1 832 1 832 1 832 
. Hardness mene Mohs’ Scale 75 75 75 75 | _75 
# Linear 
of Coefficient 25-100°C. —— Per °C 6.9x10-¢ 7.3x10- | 7.7x10-@ | 7.3x10-* | 9.1x10-6 
of Thermal 25-600°C. — -_ 8.7x10-6 8.9x10-® | 10.4x10- | 9.2x10-® | 10.4x10-* 
Expansion 
i Tensile Strength D116-42 | Ibs. per sq. in. | 8500 10 000 8 500 730 | | 
bs Compressive Strength _D667-42T | ___ Ibs. per sq. in. 75 000 85 000 75 000 65000 | 85000 | 
Flexural Strength _D667-42T Ibs. per sq. in. 18 000 20 000 20 000 18 000 20 000 
“a Resistance to Impact (¥2” rod) ay inch-lbs. 45 5 18 20 — 
ius 
: Thermal Conductivity cal./sec./cm. 
= (Approximate Values) per °C. 006 006 006 006 006 
Dielectric Strength 
y (step 60 cycles) D667-42T volts per mil 225 240 210 240 240 
Test discs 4%” thick 
25°C. 77°F. > 10'4 > 1014 > 1014 >10* | > 104 | 
— Volume 100°C. 212°F. Ohms ~_2.1x101? 1x10%3 8.1x1028 >10'* | 5.0x1019 | 
l Resistivity 300°C. 572°F. | ——— per 60x10? | __ 1.8109 2.5x1020 | 9.0x10!?__ | 7.0x10%1_| 
| at Various 500°C. 932°F. Centimeter ___3.2x105__|__—9.0x 10° 8.8x107 3.5x10'9 | (1.2x10'9 | 
| Temperatures 700°C. 1 292°F. Cube ___2.3x10* | __5.0x105__ | 4.2x10° | 4.8x10® =| ‘1.0x10° | 
enn 900°C. 1652°F. 7.0x10° 7.0x10# 6.8x105 2.5x107 3.0x10° 
t 
‘ull | sedi ¢. 440 640 840 |>1000 |>1000 
niles an 7, 824 1184 1544 | > 1832 > 1 832 
| Dielectric, ,0 Cveles 6.1 5.9 6.3 - | 63 
l Cometant, 4) 000K. C. D667-42T — 5.9 5.8 6.0 5.8 62 | 
| 10M.C. 5.8 5.7 5.8 5.7 6.2 
| 60 Cycles 015] 022s] S020 |] —— —Ss || —004_—C 
| rad | 1000 K. C. D667-42T on 0035 0021 |__ 0012, | 0004 | = 0004 
» | : | 10M.C. 0030 0015 0010 0003 00035 
—— 60 Cycles oo | 013 0126 - | 0088 
— | 1000 K. C. D667-42T —— 021 012 0072 0023. | 0025 
nisentl 10 M. C. 017 008 0058 0017__| 0022 
Capacity Change Per °C. — oe + 160 + 160 + 160 +120 + 130 
























































CHROMIUM PLATING for wear-resisting, oil 


taining and other types of finishes 


‘-UNICHROME ALKALINE COPPER for smooth 


lustrous copper plating in a non-cyanide bath 











Your Best Bet is ANOZINC’ 


Add another important plus to the big features 
of the ANOZINC process! You can increase 
corrosion resistance of zinc-coated sheets, strip 
or wire in a continuous operation by finishing 
them in an ANOZINC bath. 


It’s an inexpensive anodic treatment that great- 
ly extends the resistance of zinc coatings to out- 
door exposure, aging and corrosion. Over 200 
hours under A-N salt-spray tests prove that fact. 


Here are other important advantages: 


LOW COST because Anozinc salts are moderate- 
ly priced; the operating cycle is short and 


standard drying procedures are used. 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 


per, chromium, 


COMPOUNDS 


UNICHROME Clear and pigmented LACQUERS 
UCILON—corrosion-resistant coatings for pre 


tecting surfaces against 


SrUNICHROME DIP for increased corrosion resis 


ot zine and cadmium withe ul electric 


current gasoline and various corrosive chemicals. 


Mark I 





UNICHROME STRIP for speedy removal of cop 
zinc, etc 


UNICHROME RACK COATINGS 
UNICHROME STOP-OFF LACQUERS AND 


EASY TO HANDLE because the bath operates at 
room temperature; uses ordinary plating facili- 
ties; is readily maintained without frequent 
additions. 

3 ATTRACTIVE COLORS to choose from: —Clear 
Anozinc retains the lustre and appearance of 
new zinc; Yellow Anozinc gives a brassy, slight- 
ly iridescent finish; Black Anozinc for a deep, 
rich black. 

Wherever you want better appearance on zinc 
surfaces — or a better paint base — your best 
answer is ANOZINC. Write for further in- 
formation, giving a brief outline of your 
application. 





UNITED 




















INCORPORATED 


5l‘East 42nd Street 
Cae f-) 2 a, oe 














icids, alkalies, water, 








Propuct ENGINEERING 













CHROMIUM 




















Waterbury 90, Conn. - Detroit 7, Mich. 
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| ® Ruggedness... Adaptability... Economy... 
' Modern Design... are outstanding features of 





- 
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welded structures designed and built by Van Dorn. 





Weldment designers of exacting experience... 
fabricating facilities for every requirement...skilled 
and highly trained workmen... are combined at 
Van Dorn to supply engine and machine builders 






better bases and frames of welded construction. 


Builders of better iron and steel products for 75 years 


THE VAN DORN IRON WORKS Co. - 


4 ‘ > 2685 EAST 79TH STREET CLEVELAND 4, OHIO 
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@ Our business is the fabrication of plastic parts and 
products, exclusively. We have access to the latest 
and best sources of all types of laminated, cast and 
molded plastic materials for almost every application. 
We fabricate these materials from sheet, rod and 
tube stock, by machining, punching, forming, hob- 
bing, etc. 


Chicago, 205 W. Wacker Drive 


27 COMMERCE AVENUE, S.W. GRAND RAPIDS 2, MICHIGAN 


FORMING 


PUNCHING 





@ Accurate fabrication has characterized all our 
war-production for many of the nation’s largest 
buyers. Recently, our facilities were greatly increased. 
We can produce long or short runs, making early, 
on-schedule deliveries of plastic parts and products 
of simple or intricate design. For prompt quotation, 
send prints, specifications and samples. 


Ask for our Latest 
FREE Bulletin No. 27 


Detroit, 911 Fisher Bldg. 
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ACADI 


If a scarcity of urgently needed materials delays 
your production, this may be the answer to your 
problem: parts cut, molded, or extruded from 
Acadia Synthetics which incorporate the essen- 


tial qualities for the job. 


Acadia Synthetic Products can be processed to 





close tolerances —in any shape, or size desired 


—compounded to meet specific conditions. 


Name the characteristics required — elasticity, 


plasticity, resilience, etc.—and our engineers 


will suggest the right material. 


Write, wire or phone today. 


SL i aa a 
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FELTERS 


for Your 
Cut Fel 















From the raw material stage to the pre- accuracy, availability and cost— 1s equipped 
cision cutting Operations, every step in the to fabricate parts into any shape or size. 
manufacture of Felters Cut Felt Parts is Felters precision cutting means less waste, less 
under the complete control of The Felters cost and accurate parts tospeed your assemblies 
Company. The advantage to the consumer And rapid, reliable deliveries 
of this start-to-finish supervision 1s re- of Felters Precision Cut Felt 
flected in the quality, uniformity and Parts make it easier for you | 
accuracy of every part that leaves The Felters to plan your production with | or For Porn 
Company mills. minimum inventories. ie 
Many of the cutting machines used are of Felters New Felters manual makes 
own design and manufacture, embodying the ordering of cut felt parts 
results of years of felt cutting experience. Felters quick and easy. Send for 


makes its own dies, thus assuring control of => your copy today 





rue Felters Company 


210-D SOUTH STREET e BOSTON, MASSACHUSETTS 
Offices: New York, Philadelphia, Chicago, Detroit ¢ Sales Representatives: Dallas, Los Angeles, Nashville, St. Louss, St. Paul 
Mills: Johnson City, New York; Millbury, Massachusetts; Jackson, Michigan 
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He could skip school for fishin’... He 
could sneak home with trousers torn . . 
Scuff up his shoes... Be late for meals...Or 
lose his best pair of mittens . . . Somebody 
always said it... “Just A Kid.” 


A little young to know what's right . . . The 
same things happen time and again . . . It’s 
the hard way to learn—through experience 
—but it’s the sure way . . . Looking back, 
all of us can remember when—“Just A 
Kid”—meant us... It’s experience that 
has helped us up the ladder . . . Experience 
in a lot of things... Right and Wrong, 
Good and Bad, Old and New, Work and 
Play, Business and Pleasure. 
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There'll be more to come... We at 
Wolverine are proud of the road we've 
traveled ... The things we've learned, and 
the experience we own today . . . Proud of 
our parent company, Calumet & Hecla... 
Their long and successful career and the 
guidance they have afforded us . . . Each of 
us has learned as a person, and together 
as a Division . . . Constantly striving, as 
today, for new and better ways to improve 
our products and to help our customers. 


When you need Seamless Copper or Brass 
Tubing—call on 29 years’ experience . . . 
Send your specifications to Wolverine. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
1411 CENTRAL AVE., DETROIT 9, MICHIGAN 





) RESINS - MOLDING COMPOUNDS 


... Each type is sub-divided and classified 
into many formulations. All were devel- 
oped to meet specific functional or decora- 
tive requirements. 


CAST RESINS .. . “Catalin” and “Prystal” 
cast phenolics in sheets, rods, tubes, shapes, 
are available in a limitless range of gem- 
like colors. These plastics fabricate as 
easily as brass or hardwood. Tools for 
special designs can be quickly and inex- 
pensively produced. 


LIQUID RESINS...’ Catabond”, 
“Catavar” and “Loabond” are employed 
in coating, laminating, glueing, bonding 
and impregnating various materials such 
as wood, plywood, abrasives, leather, 
paper, etc. 





“Catalin Casting Resins” are used in 
producing low-cost tools for the fabrica- 
tion of aluminum sheets. They also excel 
as drill and saw jigs, router, shaper and 
hydroform blocks, checking fixtures, stretch 
press molds and dies— particularly those 
involving contours. 

MOLDING COMPOUNDS 
Thermoplastic . . .“Loalin’” polystyrenes 
possess outstanding electrical, chemical, 
thermal and mechanical properties; are 
dimensionally stable, light in weight and 
low in cost. Available in a broad range 
of colors. 


Thermosetting . . .““Catapak’—for com- 
pression molding. Meets low-cost, high- 
impact strength requirements. 

Upon request, the members of Catalin’s 
technical staff will be very glad to direct 
their plastics know-how to your problems 
or plans. 


CATALIN CORPORATION 


ONE PARK AVE., NEW YORK 16,N. Y. 
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The paintabilitv of Weirzin 1s a double feature. 
First, the superior surface of Weirzin serves as 
a primer coat and provides a better ‘‘tooth’’ for 
paint, enamel, varnish, lacquer or lithograph 
inks by either spray, dip or roller application 
Second, the exceptional rust resistance of Weirzin 


makes it immune to high temperature and humidity 


WEIRTON 


Weirzin 


ELECTROLYTIC ZINC COATED SHEETS AND STRIP 






and positively prevents under-film corrosion 
Paintability is just one of the many substantial 
advantages vou enjoy when you use Weirzin 
It’s your answer to a better product at a lower 
net Cost 
Write for a test sample and a copy of our new 


technical bulletin and prove it to yourself. 


STEEL CO. 


WEIRTON, W.VA. Sales Offices in Principal Cities 


NATIONAL 
us 


Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. bases 














...reduces cost...saves metal 


...speeds production 


This metal-working plant’s problem was to 
find a production method that would speedily 
turn out a large number of aluminum canteens 
they had on order for the armed forces — 


without raising production costs. 


For the solution — the company turned to oxy- 
acteylene flame welding. Ten identical jigs 
of unique design were devised . . . each jig to 
require the full time operation of 3 girls — one 
to flux enough canteens to keep the other 
two busy doing the actual welding. 


Each half of the canteen is made as an alumi- 
num stamping provided with a small flange. 
These flanges are butted together and fused 
to form the weld, eliminating filler rod. The 
illustration above shows one jig with its 3-girl 


welding team in action. 


This is but one of the many broad design pos- 
sibilities made possible by welding. Where 
product design calls for light weight, dura- 
bility, plus a strength equal to or greater than 
the parent metal itself — welded construction 
meets the specifications. Furthermore, weld- 
ing saves metal — speeds production at lower 


costs, and makes for finer finishes. 


Industrial designers are invited to consult with 
Airco’s Applied Engineering Department for 
further information on the many favorable 


design possibilities of the oxyacetylene flame 


T= Arr REDUCTION 


AIRCO 


OFFICES IN ALL PRINCIPAL CITIES 


ORIGINATORS OF MODERN OXYACETYLENE AND ELECTRIC ARC METHODS FOR METAL FABRICATION 








or the electric arc. For an appointment, call 


your nearby Airco office today, or write: 
Dept. PD, Air Reduction, General Offices: 
60 East 42nd Street, New York 17, N. Y. In 
Texas: Magnolia Airco Gas Products Com- 
pany, General Offices: Houston 1, Texas. 
Represented internationally by Airco Export 


Corporation. 
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RESINS 


THERMOSETTING PHENOL-FURFURAL AND PHENOL-FORMALDEHYDE TYPES 


ADHESIVES THERMOSETTING CEMENTS 


THERMOSETTING AND COLD-SETTING FOR METAL-TO-METAL AND OTHER APPLICATIONS 


MOLDING COMPOUNDS 





OIL SOLUBLE RESINS WATER SOLUBLE RESINS 


NEW PROCESSES 


OUR EXPERIENCE IS AVAILABLE TO YOU 


===DURITE PLASTICS === 


INCORPORATED 
FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 





REPRESENTATIVES LOCATED AT: 


a 3838 Santa FeAve., 1274 Folsom St., 67 Lexington Ave., 4226 Cedar Springs, 


Los Angeles 11, Cal. San Francisco 3,Cal. Buffalo 9, N. Y. Dallas 4, Texas * 
352 Plymouth Road, 245 W. Franklin St., 2711 Olive St., 48515. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Louis 3, Mo. Chicago 32, Ill. 
e ) ‘ 
}045 Probict ENGINEERING — JuLy, 1945 


307 


















Aircraft struc- 
tural parts, such 
as the cabin 
structure of the 
Army R-6 Heli- 
copter, are now 

being made of plastics reinforced 
with Fiberglas — fine filaments of 
glass woven into cloth, then used with 
low-pressure resins in the fabrica- 
tion of extremely strong, lightweight 
laminated plastics parts. 

Fiberglas textiles are resistant to 
moisture, therefore are dimension- 
ally stable. They possess great tensile 
strength, and are resistant to heat, 
oils, corrosive vapors and most acids. 

The combination of Fiberglas and 
certain low-pressure resins has re- 
sulted in a material with properties 
which excel those of any material 
previously available for commercial 





/ 


“i 
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FIBERGLAS - REINFORCED PLASTICS 


—a spectacular, new, lightweight 


Stiucdiunal Matual 


Fiberglas-plastics -‘abrications by United States 
Rubber Company for Nash-Kelvinator Corporation. 


use. For example, impact strength 
from five to ten times that previously 
obtained in laminates is now attain- 
ed through Fiberglas reinforcement. 
Higher strength-to-weight ratios, 
greater rigidity, dimensional stabil- 
ity and simplified fabrication are but 
a few of the advantages which are 
resulting in the rapidly increasing 
use of Fiberglas for reinforced plas- 
tics sheets and formed parts. 
Samples and complete information 
on Fiberglas Textiles will be sent 
to you on request. Owens-Corning 
Fiberglas Corp. does not manufac- 
ture resins or finished laminates but 
will be glad to furnish data on tech- 
niques in the use of Fiberglas and 
low-pressure resins. Write: Owens- 
Corning Fiberglas Corp., 1878 Nicho- 
las Bldg., Toledo 1, Ohio. In Canada, 
Fiberglas Canada Ltd,, Oshawa, Ont. 


FIBERGLAS ..a pasic mareniat 


*T, M. Reg. U. S. Pat. Off. ‘ 





into yarn and woven into cloth, possesses many of the 





Witin S bh st ae 


Fiberglas—glass in the form of fine fibers—twisted 


properties most sought after in low-pressure laminates. 


R-6 cabin structure of Fiberglas-reinforced plastic 
being trimmed and made ready by U.S. Rubber for 
shipment to Nash-Kelvinator. 





The R-6 Helicopter which will be used to transpor! 
wounded from inaccessible combat areas and w 
service military outposts with supplies. 
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In Transportation e In Industry In the Air 


PRESSTITE SEALING COMPOUNDS 


PROVIDE BETTER SEALING 
For a Wide Variety of Uses 


A Partial List of 
Industries for 
Which Presstite 
has successfully 
Developed Spe- 
cial Sealing Com- 
pounds: 


For the Aircraft Industry: 
Sealers for 
Integral Fuel Tanks 
Fuselage Seams 
Drop-off, Expendable 
Fuel Tanks 
Gun Turrets 
Synthetic Glase 
Instruments 
Intercoolers 
Air Ducts 
Insulating Dissimilar 
Metals 
Seaplane Floats 


‘ 
For the Refrigeration 
industry: 
Sealers for Domestic and 
Commercial Refriger- 
ators 
Bonding and Sealing Low 
Temperature Insula- 


tion in Refrigerated 
Rooms 


For the Railroads: 


Sealers for Insulating, 
Soundproofing, and 
Weatherproofing of 
Railway Cars — Seal- 
ing Car Windows and 
Spot Welded Seams 


For the Building Industry: 


Roof Coatings, Caulking 
and Waterproofing 
Compoands 


For the Radio Industry: 

Sealers for Radio Panels 
and Cases, Coil Im- 
pregnation — Many 
Communication 
Equipment Applica- 
tions 


. the Automotive 


Boe Adhesives and 
Sealers 


For the Construction 
Industry: 
ye for Jointing Sewer 


Seale! for atoning 


Excavation Work 


Miscellaneous: 

For Glazing Greenhouse 
Windows 

i xtruded Caulking Com- 
pounds 

\mmunition Paints 

Pius Many Special Prod- 
ucts for the Army and 
Navy 


Our En — 
‘Technica 

oratory aoe are 
at the service of 
any industry with a 
sealing problem. 
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ACF-Built Hospital Car for 


Army Transportation Corps. 





Presstite No. 500 Adhesive 
Felt Tape being applied as 
anti-squeak and sound deadener 





Ps TAAWHIES 









Seating Comeounos 


Jury, 1945 





Wi acty known for their use in many fields, Presstite 
Sealing Compounds are finding many applications in 
railroad car construction. For example, in the Army’s 
newest type hospital cars built at the St. Charles, 
Missouri, plant of American Car & Foundry Com- 
pany, Presstite No. 500 Adhesive Felt Tape is used 


ee aRmy 


as an insulation against frost and as an anti-squeak 
and sound deadener. Presstite Permagum tightly 
seals and seats such equipment as toilet bowls, and 
Presstite Enamelite bonds and seals the insulation 
of the refrigeration and cooling systems. 


Other Presstite sealers and adhesives that assure 
better sealing, more economical car construction and 
maintenance, include: No. 23212 Extruded Glass 
Sealer, No. 2390 Asphalt Rustproofing Mastic, Nos. 
504 and 505 Impregnated Adhesive Felt Packing 
and Presstico Spot Weld Sealer. 


To all industry, Presstite offers superior sealing 
compounds that have met the stringent testing of 
wartime applications, as well as a long record of 
industrial uses for over a quarter century. 

Whatever your particular problems in the field of 
sealers or adhesives, we welcome the opportunity of 
working with you and your engineers. Just send 
Presstite your specific requirements — today. 


PRESSTITE ENGINEERING COMPANY 


3956 Chouteau Avenue ° 


St. Louis 10, Missouri 
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From custom electric signs and 
theatre marquees, to conveyor line 
production of radar cases! This is 
the story of Donnelly Electric and 
Manufacturing Co. (Division of 
Donnelly Advertising Co., Boston) 
contribution to victory! 

Plans were made for top produc- 
tion. Equipment was selected and 
space was utilized with this goal in 
mind. Handling operations and 
time between operations had to be 
minimized. The finishing system 
we recommended is a progressive, 
two-handling, continuous operation. 
Parts are hung on conveyor and 
pass through priming booth. 
Berry Brothers’ No. 10 Ferro- 
chrome Primer is applied and the 
parts then travel seven minutes to 
the enamel booth. 


- THAT Is 





WINNING 


THE WAR : 


At the entry to this booth, the 
first coat of Berry Brothers’ Infra- 
bake 4.5 Gray Semi-Gloss Enamel 
is applied. The parts then travel 
five minutes to the next spray sta- 
tion and the second coat of enamel 
is applied. Then they go through 
the infra red unit for seven min- 
utes, and to the shipping department. 

Without products tailored to fit 
the required timing, a longer con- 
veyor, more floor space and _ less 
production would have resulted. 
This same “Know How” is avail- 
able Write for further 
information. 


to you. 


RRY BROTHERS 


Paints - Varnishes -Enamels-Lacquers 


Detroit 7, Mich. 
BOSTON e¢ JERSEY CITY 
ST.LOUIS e 
WINNIPEG 


INGLEWOOD, CALIF. ® 


Walkerville, Ont. 
CINCINNATI ® CHICAGO 
MONTREAL 
TORONTO 


i as icicasenasnnatibaasion 
PER pant Nee 


SEE 


our Insert in Sweet’s New 
Product Design File 


Propuct ENGINEERING — JuLy, 1945 





SPRING LOCK WASHER PRESSURE HOLDS IT 


The additional thread friction, plus 
the reactive pressure constantly exerted 
WRENCHED TIGHT under the head of bolt, screw or nut 
keeps assembled parts tight in spite of 
looseness resulting from wear. Wrench- 
ing tight of the nut on an assembled part 
builds up the Spring Power of the Spring 
Lock Washer which exerts that all im- 
portant pressure. 


Illustrated is the KantLink Spring 
Lock Washer which has many industrial 
uses. Round edge Hy-Crome for use on 
heavy duty machines and farm equip- 
ment. Wide Bearing is used in place of 
a flat washer but has the additional 
advantages of the Spring Lock Washer. 
Springlox, a thin section tension washer 
for use in the aeronautical field and on 
short bolts and screws where stronger 
tension is desired. 


Write on your letterhead for our de- 
scriptive Lock Washer Folder No. 142. 


an 


KantLink Wide Bearing ‘Round Edge Hycrom 


Eaton Spring- Snap, bearing. lock retainer rings are 
tites — the all- used on shafts, in 
in-one units — counter bores, and on 
cut production outer races of bear- 
costs by in- ings. Cuts production 
creasing pro- cost—saves time and 
duction effici- material. Write for 
ency. Write for Engineering Folder 
folder #101. No. 43. 





vourree Awiworr. 


Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montreal 
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Sun 


Helmets 
—fighter style 


The exceptional characteristics of Plaskon 
Resin Glue are utilized in the production of 
sun helmets for armed forces in the tropics. 


No ordinary glue will permit the fabri- 
cation of helmets that are so light, so strong, 
so weatherproof. The holding power of 
Plaskon Resin Glue is practically indestruc- 
tible. It is highly resistant to the effects of 
water, even when immersed for periods of 
time. No mould, fungi or bacteria can 
attack it. Extremes of heat and cold cannot 
affect it. In hot, steaming jungles and torrid 
deserts of tropical zones, these Plaskon 
Resin Glue features of permanence are 
especially important. 

The rain-shedding helmet at the top is 
molded in one piece from cork and fabric, 
glued together by Plaskon resin into one 
integral unit that cannot delaminate or 
separate. The fair-weather helmet at the 
bottom also is molded in one piece, from 
mesh-weave fabric that has been coated 
with Plaskon resin. Rigidity is given both 
these helmets by the strength of the resin 
glue after molding. 


This is another illustration of the new 
gluing and bonding advantages which 
Plaskon Resin Glue is bringing to a wide 
range of industries. Wood, paper, fabrics, 
glass cloth, compositions—almost all kinds 
of porous materials can be permanently 
bonded together and strengthened with 
this remarkable product of resin research. 
Plaskon facilities and experience are availa- 
ble for planning the adaptation of Plaskon 
resins to your present and future manu- 
facturing and sales plans. 


PLASKON DIVISION 
LIBBEY - OWENS + FORD GLASS CO. 
2126 Sylvan Avenue : Toledo 6, Ohio 


Canadian Agent: 
Canadian Industries, Limited * Montreal, Quebec 


runs 


TRADE MARE REGISTERED 
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How to make B G plastic parts 


S@@M LITTLE 





Radio cabinets, housings, washing 
machine agitators and such—all the 
larger and more complicated pieces we 
used to mold before the war—all will 
go on the production schedules of 
smaller, simpler pieces when we get 
into normal production again. They 
will have better finishes, more uniform 
cure, truer color and freedom from 
internal stress. In other, shorter, words, 
“Happy Day!” 


All we'll have to do is hook up our 
battery of Heatronic units (first in the 
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industry—and still growing) to serve 
our 500-ton presses, 


Better start figuring now on how 
Plastics plus Heatronics can fit into 
your postwar production plans. But 
figure it with a custom molder whose 
reputation for molding already com- 
bines with real Heatronics knowledge 
—a molder like Kurz-Kasch. We mold 
all materials by compression and trans- 
fer—we handle the whole job from 
design to delivery—our experience with 
Heatronics dates back to the first unit 


RCA sold—and we've been growing 
with the plastics industry since it began. 


Isn’t that the kind of organization 
you'll want for your plastics produc- 
tion? Yes? Just write! 


“A Businessman’s Guide 
to the Molding of Plastics’’ 


Send for your free 
copy of this illus- 
trated brochure. 
Just write to Dept. 
7 on your letter- 
head and we'll 
send it with our 
compliments. 





Korz-Kasch 


For over 28 years Planners and Molaers 1n Plastics 


Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detrolf 
Indianapolis ® Los Angeles ® Dallas © St, Lovis ® Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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GET THIS 
STRAIGHT... 


—there isn’t a trac- 
ing paper made 
that can hold a 
candle to Ark- 
wright Tracing 
Cloths! 


DRAFTSMEN RATE | 


Arkwright Tracing 
Cloths miles ahead 
of everything in 
sharpness of re- 
production, trans- 
parency, ability to 





a 


Over 2 million yards used by the Army 
to protect fighting-front maps against 
rain, dirt, mud, dust, and grease. 


Presto-Seal is a thin, flexible sheet of transparent plastic 
coated with a special pressure sensitive adhesive. It seals 
itself, with just a slight hand pressure, to almost any sur- 





Available in 

two surfaces: 
@ Matte surface: 
on which you can 
draw, write, type. 
e@ Clear surface: 
crystal clear, 
smooth surface. 
@iIn rolls 24x20 
yards, $8.33 per 
roll, 
@ Samples cn re- 


face and becomes a waterproof, dirt-proof, 
washable coating that will protect and pre- 
serve the original. 


Presto-Seal has countless home front 
uses — protecting shop records, work 
sheets, charts, plans, book jackets, etc. 


Our complete 224-page General Catalogue lists a 
complete line of drafting and art supplies. Write 
for st today. 


take erasures! 








| The Depariment Slore of Art Materials 


ARTHUR BROWN & BRO. 
67 West 44th St., New York 18, N. Y. 





P. A.'S STATE 


that in the long 
run Arkwright 
Tracing Cloths 
don’t cost a bit 
more than tracing 
papers. Write for 
free samples. Ark- 
wright Finishing 
Co., Providence, 


ANY SHAPE ~ ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder . . . Helpful. Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 





“waety On The Gottom 


THOMPSON ae 


SHALLOW WATER DIVING APPARATUS 
with Manually Operated Foot or Hand Pumps 





Sold by leading drawing 
material dealers everywhere | 





huni / | — 


TRACING/CLOTHS ==: gdh sO 


AMERICA’S STANDARD FOR OVER 20 YEARS as a i ‘ 
The Thompson Engineering 
. 700 NORTH Orvis >n~ 8 LOIinsG Geanwo @arios 2 
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think and talk with you 


about civilian 
industrial applications 


” il 


The fighting war is half over but the necessity for Panelyte production 


\ ee for Victory is greater now than it has ever been. 


We have been assigned an ‘Approved” Quality Control Rating by the 



















Air Technical Command, which abolishes the need for official Army 


Air Forces product inspection and acceptance. We have assumed full 
responsibility for the excellence of Panelyte molded and fabricated 


parts required. And, we are shooting for another “star” in our Army 


Navy “E” Flag. 


However, we will make time to discuss with you now the design and 
mass production of molded and fabricated parts so that no time will 
be lost getting into civilian production. We are fortunate in that no 
reconversion is necessary in order to start peacetime industrial produc- 


tion. Your inquiry will have prompt attention. 





Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Mexico City, Montreal, New Orleans. 
Phoenix, Portland, St. Louis, St. Paul, San Francisco, 
Seattle. Syracuse, Toronto, Trenton, Vancouver. 





*& MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Allert guardians against ever-present danger 
of fire in planes and tanks! The flame de- 
tector spots the fire... then, a quick flip of 
at -Mmrrrelillo] MeoeliLige) Mag-li-volt-Mmilelut-Etuileliit-valite 
carbon dioxide. 


Mt. Vernon die casts the parts for both of these 
intricate assemblies for Walter Kidde and Com- 
pany. Production of these essential safety items 
is but one of many instances wherein Mt. Vernon 
skills serve industry today. Those same abilities 
are ready to serve you, too! 


Manual Handle with 
automatic 
stops cast 


Universal Fitting 


Cam and Pulley 
in one casting 


MT. VERNON pie CASTING Corp. 


MT. Via ON, NE W YOR K 
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Mecnanite makes it possible! 


NEW SLIDE VALVE DESIGN 
PROVIDES 
IMPROVED PERFORMANCE 


Bicctrol, Inc., Kingston, N. Y., recently 
designed a new hydraulic valve for use in 
fighter aircraft to aid in the control of the 
Auto-Pilot. After considerable experimen- 
tation it was found that a Meehanite 
spacer forming the valve seat and slide 
support permitted maximum successful 
operation of the unit. 


The dense, uniform structure of 
Meehanite containing finely dispersed 
graphite particles (a structure controlled 


Finished Meehanite spacer 


- Aluminum 
‘\ casting 
: A 
: ‘ Clearance ~ : 
: 


; 


Meehonite spocer - ~*~. 





PORES, CRTs AER 
ed Lf, , « 














¢ ‘ - 
- 7 5 Le ~ —— 
” * a <2 an a ee 4 ry 
AO DAS Sete 


by Meehanite manufacturing processes) 
provides a fine self-lubricating bearing 
surface for a carburized and hardened 
steel slide. Three rubber O-rings are used 
to fit the spacer in the aluminum housing, 
permitting the use of aluminum, steel and 
Meehanite in close conjunction despite 
different coefficients of expansion. 


The unit has made it possible to hold 
the pressure drop to about one pound at 
three gallons per minute flow. 


From a manufacturing standpoint the 
uniformity and machinability of the 
Meehanite Castings also contributed to 
reduce production costs. 


IN NEW PRODUCT DESIGN 
THE TREND IS TO MEEHANITE! 


Write for Bulletin No. 18 
“Meehanite—the Metal for Post-War Castings.” 


MEEHANITE RESEARCH INSTITUTE 


NEW ROCHELLE, N. Y. 
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| Mochinec from steel 


wtod, carburized and 
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pees caglnkae 
or pillbox resists — 
the blasting of 
heavy guns,Chemi- 
cal Warfare Service 
flamethrowers 9° 
into action while 
riflemen covet the 
position to keep 


down enemy fire. 


- mack 


U.S, Army Signal Corps Photo 


The part that parts play in PRODUCT PERFORMANCE 


The portable flamethrower resembles a giant blowtorch 


It consists of fuel and pressure tanks strapped to the 


Operator’s back and connected by a short hose to a rod- 
like discharge piece carried in the hands like a rifle. 
The pair of fuel tanks holds heavy oil, and an attached 
cylinder contains compressed air or nitrogen. A small 
cylinder containing hydrogen is fixed to the flamegun. 
This is the “pilot-light” to ignite the fuel oil. The 
operator fires by squeezing a trigger valve at the rear 
of the flamegun. This valve allows the fuel oil to spurt 
through the nozzle, catching fire as it mixes with the 


hydrogen flame. A vital part of the flamethrower is the 
small synthetic rubber portion of the valve diaphragm. 
The bond between rubber and metal must be leak-proof. 
Exacting specifications for compounding, molding, and 
bonding the synthetic rubber to the steel yoke and 
sleeve of the valve diaphragm are met successfully 
by The Ohio Rubber Company (ORCO). This is 
another demonstration of what we mean by RO . 
OPERATION”. . . the kind of cooperation YOU « 


expect when you seek competent and complete ser\ _ 
on rubber requirements. 





— 


JY BRANCHES: DETROIT * NEW YORK © CHICAGO 
INDIANAPOLIS * WASHINGTON © CLEVELAND 


THE Onio Busser Company - Wiuoucnuey. Ono 
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tailor. \cle ya | & 
5 a 


* Carbon : 
Rounds 2 
Squares a" to 4 
Hexagons '' to 3%'' 

Flats Ys'' x Y4'' to 2"' x 12"! 


" 


* Turned and Polished Shafting 
% Turned and Ground Shafting 


¥* Special Sections 


With unexcelled furnace 
facilities for producing a 
complete range of sizes and 
treatments. 
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FROM I to 4 


... because of constant 
adherence to the highest 
standards of QUALITY, 
ACCURACY and 
SERVICE TO INDUSTRY 


... and when the guns of war are silenced, a network 
of representatives from coast to coast, with complete 
warehouse stocks in every large industrial center, will 
be ready to serve your every need for cold finished steel 
products. In the meantime, let Wyckoff engineers 
work with you, in planning for those cost-saving 
days to come. 


Works at 
AMBRIDGE, PA, 
CHICAGO, ILL. 
NEWARK, N.J. 
PUTNAM, CONN. 








Pressed Steel Tank Company 


Manufacturers of Hackney Products . 


1312 Vanderbilt Concourse Building, New York 17 
208 South La Salle Street, Room 2082, Chicago 4 565 Roosevelt Building, Los Angeles 14 
1434 South 66th Street, Milwaukee 14, Wisconsin 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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Soften the Hard Spots 





..- Eliminate Tool Breakage with the TOCCOTRON 


ASH-KELVINATOR, Aircraft Engine Divi- 
sion offers this suggestion to shop executives 
who are vexed with the tool-breakage bogey. 


Anneal the portion of the part to be machined. 
Do this by TOCCO Induction Heating. This 
localized annealing does not disturb the hardness of 
other portions of the part. Results for a number 
of their aircraft engine parts: breakage of expen- 
sive broaching tools and resultant delays are now 
nil. The gear illustrated, for example. 


Leakage of the carburizing gas through the 
copper-plating on the inner surface resulted in 
hard spots when whole piece was carburized and 
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hardened. When splines were cut, tools often broke. 


Now... that area for a depth of .025-.040 inch 
is heated to 900-1000° F. with a 20 K.W. TOCCO- 
TRON. Heating time is 2 seconds. The part is then 
cooled by an integral quench to facilitate handling. 
Total treating time per part is only 3.4 seconds. 
The uniformity of this localized induction heating 
assures perfect results on every part. 


Find out how the new TOCCOTRON (Elec- 
tronic Tube model) or TOCCO (Motor-Generator 
models) can help solve your problems of war pro- 
duction and postwar planning. ‘‘Results with 
TOCCO”’, Bul. 14, gratis. 


THE OHIO CRANKSHAFT COMPANY - Cleveland 1, Ohio 






INDUCTION 


HARDENING, BRAZING 
ANNEALING, HEATING 










wees HELE 'S your nswer: 


New B ING Model 41 
BBUN nS 
sradsne-Bovalanee 


@ If you belong to the 60% of all print users who 
require prints in medium quantities, here’s exactly 
the machine you need! The new Bruning Model 41, 
for making BW Black and White Prints, combines 
both printer and developer in a single, compact, 
attractive unit...to give you fast, efficient print 
production at moderate cost. 

With an actual printing and developing width of 
46 inches, the Model 41 exposes and develops Black 
and White Prints from roll stock or cut sheets up 
to six feet per minute. A brilliant new 2000 watt 
glass mercury lamp assures uniform distribution of 
light. An improved method of cooling is used to 
assure uniform cylinder temperature, resulting in 
uniformity of print exposure—plus greater operator 
comfort. A new type ironing roll produces smooth, 
flat, dry prints. And like all Bruning Printer- 
Developers, the Model 41 is exceptionally easy to use 
—requires no plumbing connections. With this ma- 
chine, even inexperienced operators can turn out 
clean, perfect prints. 

a 


Let us give you complete facts about 
the Bruning 41 Printer -Developer — 
or about other Bruning equipment for 
every print need. Mail the coupon! 








CHARLES BRUNING COMPANY, INC. 
4736-50 Montrose Avenue, Chicago 41, Illinois 


Please send me complete information on your Model 41 
Printer-Developer — and on other Bruning printing and 
developing machines for making Bruning Black and 
White Prints. 


CHARLES BRUNING COMPANY, INC. 


Since 1897 
NEW YORK CHICAGO LOS ANGELES 


Name 
Atlanta Boston Detroit Houston 
Kansas City Milwaukee Newark Pittsburgh 
St. Louis San Francisco Seattle 


Company 
Street 


City 
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We STRINGS 


ATTACHED TO 
KENNAMETAL 


Ihe 1 -Amevican Carlie 
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When you purchase and pay for Kennametal, our 
proprietorship in it ends. It is yours, to do with as 
you wish. You may use this tough, hard cemented 
carbide as the keen, durable cutting edge of econo- 
my-promoting tools, or insert it at critical points of 
a machine to minimize the effect of abrasive wear— 
without entering into complicated agreements. 

If the use of Kennametal helps you perfect an 
invention—the rights to that invention, insofar as 
we are concerned, are completely yours. If the 
invention is patentable, we neither ask, nor want, 
an interest in your patent merely because Kenna- 
metal is a key component. 


We have encouraged, and will continue to 
encourage, uninhibited use of Kennametal. The 
products shown on this page illustrate a few typi- 
cal applications. The resourcefulness of America’s 
designers and inventors will constantly bring forth 
new devices in which the incorporation of Kenna- 
metal is indispensable to provide wear-resistance 
up to 100 times that of steel. 

To these creative people, in whose minds the 
material progress of society first takes form and 
substance, we extend the fullest cooperation of our 
engineering and metallurgical staffs, and the re- 
assurance that— ‘There are no strings attached 
to Kennametal.” 


NAMETAL 


OR CEMENTED CARBIDES 


KENNAMETAL Dec., LaTRoBeE, PA. 





THAT COUNTS 


Clear doors highlight important design characteristics 


Being transparent, glass doors provide an unobstructed view 
of today’s modern store interior ... make the store look inviting 
and easier to enter. 

But it takes more than transparency to make a good door. A 
door takes punishment—-sudden jolts from hurrying pedestrians, 
impacts from heavy packages and kicking feet. It must with- 
stand weather, sudden changes in temperature and humidity ! 

Glass has a low coefficient of expansion. It won’t warp, swell 
or bind. It keeps its lustrous finish. Add transparency, and you 
can see why modern doors are made of glass. The glass in the 
doors illustrated above is Tuf-flex, an L°O-F Plate Glass that’s 
tempered for amazing strength and resistance to impact. 

Use glass for resistance to weather and abrasion and for 
dimensional stability. For brilliance and color. For insolation, 
plus insulation use Thermopane, the new hermetically-sealed, 
double-glass unit. We'd like to discuss with you how these 
characteristics, in combination, can help you achieve new sala- 
bility and performance standards in tomorrow’s products and 
equipment. LibbeyYOwens*Ford Glass Company. 6075 Nicholas 


Building, Toledo i Ohio. 











LIBBEY: OWENS - FORD 
a Great Name in GLASS 





Here’s the combination that makes GLASS 
one of the world’s most versatile materials 


CHEMICALLY, the most stable of all ma 
terials, except the noble metals. Won’t rot. 
oxidize or disintegrate, plus 


DIMENSIONALLY STABLE. Coefficient o/ 
expansion extremely low. Keeps its shape. 
plus- 


SURFACE, among the world’s hardest and 
smoothest. Nonporous, won’t absorb odors 
or moisture. More acid-resisting than an) 
structural material. Unusual resistance to 
abrasion. Weathering qualities unequaled. 
plus— 


STRONG, tempered glass is stronger than 
some metals. A square foot, 14” thick 
withstands pressure of 45 lbs. per sq. in. 
and thermal shock of 466° F. Will not 


burn, plus- 


ELECTRICAL INSULATOR of outstanding 


strength. 











— 


Destractible? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, bar- 
ring unforeseen conditions, no material will fail on 
a job in which it has been properly specified and 
engineered. When our application engineers say 
“*Yes’’, you can be sure about glass. 
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WIT 4, BRONZE PARTS 










p 
ials 
a ur metallurgical research laboratory and experimental foundry 
concentrate all their efforts toward the one goal: to make better 
Bronze Parts for you: 
at © e Closer-grained alloys. 
qape. ° ° 
@ Precision molds of special sands. 
e Automatic pyrometer control of melting and 
t _ pouring temperatures for greater uniformity. 
a es @ Rigid X-Ray control. 
1a 
ce to e Strength surpassing all previous standards. 
ialed, Ass ‘ Have your designers or engineers consult with us. We have the 
Sts experience and facilities to meet their most exacting demands. 
- than 
; «Be 
thick N 8 M 
oe BRONZE PARTS 
ll not ea Pe: 
BRAKE SHOE'S RESEARCH GROU Ps. aes 
— 
nding yineering Laboratory <—w 
tallurgical Laboratory 
rimental Foundry 
a Se 'VPittiae = 
tics — € 
, bare . ST. LOUIS*NEW YORK 
fail on 
id and 
rs say 
B PLANTS IN. ST. LOUIS, MO. © PITTSBURGH, PA. * MEADVILLE, PA. * JERSEY CITY, N. J. * PORTSMOUTH, VA.* ST. PAUL, MINN. © CHICAGO, ILL. 
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REG. U. S. PAT. OFF. 


TRACING CLOTH 


Ope 


T's moisture-proofing that makes PHOENIX Tracing Cloth 
J resist damp hands and arms. It will even stand up to ten 
minutes immersion in water. That’s why it’s proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost-proof. You can use 
harder pencils and still get solid, opaque lines. They'll smudge 
less. 

And erasure ghost-proof too. Erasing leaves less scars on 
PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 


For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 


EST, 1867 


Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Tapes. 


* 


CHICAGO «© NEW YORK ° HOBOKEN 


« DETROIT 
ST. LOUIS »« SAN FRANCISCO . LOS ANGELES 


« MONTREAL 
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TO THE 
GEAR USERS 
OF AMERICA 


Little enough credit has been given 
the GEAR MAKERS of America for 
their outstanding contribution to the 
Gear Industry. Without the consistent, 
refined accuracy in todays gear 
construction, ‘“pin-point bombing”, 
‘““maneuverability"”, “rapid accelera- 
tion”, and other overworked trade 
expressions would still be words in- 
stead of actualities. 


Achieving this consistent precision 
requires a constant vigilance over 
production operations and many 
leading gear. manufacturers have 
designated Vinco Dual Purpose Gear 
Rolling Inspection Fixtures—coordi- 
nated with Vinco Master Gears, as 
an essential to successful inspection 
control. The dual purpose fixture, as 
the name implies, has the important 
advantage of checking both the run- 
out and backlash of the part gear 
with one Vinco master gear; a Vinco 
feature that saves time, cuts operat- 
ing costs and increases production. 
For a more detailed description write 
for BULLETIN NO. 91. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 





VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 





S$@mi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head « Involute Checker « Angle Tangent to Radius Dresser 


*Index Plates « Precision Vises « Sine Bars « Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 


Plugs, Rings and Setting Plug Gages « Spur and Helical Master Gears « Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 


ling Fixtures * Spline and Index Fixtures « Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development. 
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Seamless Steel 


Provides Fine Bearing Surface 


Michigan seamless steel tubing is widely used as raw 
stock for a variety of machined parts with superfine 
bearing surfaces. Michigan mechanical tubing is cold 
drawn to close dimensions with scale-free, smooth 
surfaces that are easily finished for bearing applica- 
tions. Often a finishing operation is the only machin- 


ing required. In addition, seamless tubing is adapted 
to carburizing or heat treating when necessary to 
produce desired physical properties. And its uni- 
form grain structure is of utmost importance if parts 


are to be milled, threaded, drilled, or otherwise 
machined. 


Technical counsel available on request 


COLD-DRAWN SEAMLESS STEEL TUBING 


AIRCRAFT e MECHANICAL 


PRESSURE e STRUCTURAL 


> MICHIGAN SEAMLESS TUBE COMPANY | 


SOUTH LYON 


* MICHIGAN 
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HANDLES PARTS o/ VARIOUS SIZES 
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This Snyder special-purpose machine is 
designed to mill lubricating slots in large 
tapered valve bodies. It is fully adjustable 
as to the size and position of cuts and will 
handle parts from 34” diameter by 4” length, 
up to 6” diameter by 24” length. In the job 
illustrated, four slots are cut, two long and 
two short. 

The part is positioned radially from the 
square end of the valve plug and stem and 
is held between centers. Indexing is by 
means of a motor-driven Geneva mecha- 
nism which includes a positioning pin and a 
master control drum governing the travel 
of the milling cutter head. This mechanism 
also selects automatically the length of each 
successive cut. 

The spindle housing is installed on a cross 
slide, adjustable for depth of cut and re- 
spective diameter of work and for length of 
longitudinal feed stroke. 


es 
Pa 
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From starting position near the center of 
the slide the cutter head travels to the be- 
ginning of its cut, moves into the work, 
feeds for the full length of the cut, retracts 
and returns to center position. 

The machine then indexes 90° and auto- 
matically selects the next required length 
of cut and so repeats the cutting cycle until 
all slots are completed. Hydraulic equip- 
ment is in the welded steel base. Coolant 
tank is separate from the machine. 

The important benefits of this machine 
are: variety in size of parts that can be 
handled, operation by unskilled help, mini- 
mum operator fatigue and production 
increased many times over previous set-ups. 
Perhaps there are spots in your production 
line where Snyder “‘specials” can accomplish 
similar improvements. We invite your inquir- 
ies. Snyder Tool & Engineering Company, 
3400 E. Lafayette Avenue, Detroit 7, Michigan. 


Fr 


SNYDER 


DESIGNERS AND 
BUILDERS OF MACHINERY 
FOR HIGH PRODUCTION 

AT LOW UNIT COST 


20 Years of 
Successful Co-operation 
with Leading 
American Industries. 





350 TONS HYDRAULIC STRETCHING AND DETWISTING MACHINE 
FOR EXTRUDED SHAPES AND SECTIONS 


ae 








HYDROPRESS |. inc. 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK N. 


Propuct ENGINEERING — JuLy. 19 








Pro) 


INVESTIGATE 


_ Design Engineer 
> — Plant superintendent 
me _— Maintenance Engineer 


Neoprene Bearing Mounting 
Controls Overload Automatically 


This unusual low-cost resilient mounting for bear- 
ings has done a good job of reducing excessive 
replacement cost due to overload breakage. A 
neoprene tube is made larger than the annular 
space between two metal shells. It is inserted by 
‘stretching into the annular space and is then 
allowed to expand so that, at all times, the neo- 
prene mounting presses tightly against both walls 
of the metal shells. This provides high frictional 
resistance against slippage. The maker of this 
bearing selected neoprene because its high resili- 
ence was retained when exposed to heat and oil. 


Resilient Support for Small Motors 


For many years a promi- 
nent manufacturer of frac- 
tional horsepower motors 
had used neoprene rings 
as cushion mountings to 
give resilient support to 
the motor and to absorb 
torque vibrations. Use of 
oil resistant neoprene 

solved the problem of ex- 
cessive cadens of rubber cushions caused by 


5 pat ort 


DU PONT 
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NEOPRENE For: 


Vibration Dampener 
Resilient Motor Supports 


Cable Covers 


spillage of spindle oil used in the bearings. In ad- 
dition, neoprene’s superior resistance to ozone 
and oxidation insures a longer service life. 


Neoprene Jacketed Ignition 
Cables Prevent Power Loss 


Ignition leaks and power losses were prevented by 
use of neoprene sheathed ignition cable. Neoprene 
jackets protected the rubber insulation against 
deterioration by ozone from the corona effect. 
Oil-proof, heat resistant and tough, the neoprene 
jackets continued to protect long after ordinary 
jackets had cracked and failed. 


* * * 


Wherever a durable elastic material is required, 
try neoprene, the most versatile synthetic rubber. 
Not any one property, but the combination of 
many desirable properties, makes neoprene the 
outstanding material to meet severe service 
Assistance in its advantageous application for 
your specific problem can be obtained from the 
Rubber Chemicals Division, E. I. du Pont de 
Nemours & Co. (Inc.). Wilmington 98, Delaware. 


WAR BONDS PAY OFF IN VICTORY 


BETTER THINGS FOR BETTER LIVING 
- THROUGH CHEMISTRY 





You can be Sure of Uniformity and Quality wher 


_ Extra care in production control assures uniformity and 

quality in all classes of Globe steel tubes. Unvarying 

yOu pecl y f e quality is safeguarded and production methods and 
materials exactly controlled by one of the largest and 


complete chemical and physical laboratories of its kind, 
concentrating on tubing characteristics and problems. 





gE 


You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical, or stainless. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis., U.S.A. 


% Pressure Tubes : % Mechanical Tubing 


% Condenser & Heat % Gloweld Welded Stainless 
Exchanger Tubes Steel Tubes 


% Seamless Stainless % Globeiron High Purity Iron 
Steel Tubes Seamless Tubes 
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FOR ELECTRICAL APPLIANCES (- / i) It takes experience, skill and the right equipment to 
STE OFFICE MACHINES OR INDUSTRIAL EquiPmeNT engineer and mold an attractive, perfect-fitting plastic 
Sprrciel Handles andl Cnilicl Keobe for i frame for a fine pocketbook—or a beautiful plastic com- 
° - a ; pact—like you see above. Amos has what it takes to do 
TOOLS RADIOS SD} autos Sry) PLanes > <)> 2 : H 
these and numerous other jobs exactly right—the way 


CASES FOR @OscLOcKsS Sg cameras 6d JEWELRY 
the customer wants them. 


BATHROOM FIXTURES (S55 MEDICAL ACCESSORIES YS 
Or Anything bse thats 2 b From engineering to finishing, Amos does plastic mold- 
Practical Plastic Application et ing jobs that go into many different fields. Whether it 
be a large or small component part for some machine 
or appliance—or an all-plastic product—Amos does the 
job completely—and does it right. 


Amos facilities are being greatly expanded. A new plant 

is about to be completed and equipped to take care of 
more customers who want their post-war plastic mold- 

ing jobs done right. Now’s the time to get your jobs 
ready for fast production when materials are available. 
Just send us your drawings or write us what you have 
in mind to be molded in plastics. 


AMOS MOLDED PLASTICS e EDINBURGH, INDIANA 


Division of Amos- Thompson Corporation 
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Fabreeka Used Extensively 


in War Equipment 


ABSORBS VIBRATION 
IMPACT SHOCK and NOISE 


IS TOUGHEST 


Let FABREEKA take the punishment, not the 
machine ... FABREEKA will not break down 
under heavy loadings and severe conditions. 
FABREEKA keeps its inherent characteristics 
indefinitely. This means fewer shutdowns for 
overhaul and repair, thus saving time and 


allowing more production hours per machine. 


5 ro) ’ b 4 VU, 7 ‘600 
of FABREEKA 


1. Limited resiliency 2. High Damping 
3. Minimum ‘‘Permanent Set’’ 
4. Great Strength 5. Long Life 


@ Product Engineers and Machine Designers are turning to 
FABREEKA to solve many problems in the absorption of impact 
shock and the isolation of transmitted vibration. Write for our Engi- 
neering Book: Fabreeka for Impact Shock, Vibration and Noise. 


FABREEKA PRODUCTS COMPANY, INC. 
222A SUMMER ST., BOSTON 10, MASS. 
New York Philadelphia Detroit Chicago 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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If your 
die Casting, get Complete in 
Writing to 


Problem j, one 


THE ELECTRi¢c AUTO-Lite COMPaNy 
Die c, Osting Divisio 


nm 


600 s. Michigan A 


) Bur 
war 
ve, 723 New Center Bldg, 
CHICAGO 5, ILLINOIS DETROIT 2, MICHIGAN 
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CHAPMANIZ 


The Fast Way to Surface-Harden 
Free Machining Steels 


< 4s Shoré 











IN 1 HOUR IN 2 HOURS 








IN 4 HOURS 


IN 3 HOURS 








Don’t wait around for scarce critical alloys un- 
less their employment in part production is a 
“must”. Chapmanize free-machining steels, and 
get on with your schedule. 

Chapmanizing produces a case of from .015" 
to .035” deep in from one to four hours—a case 
so tough and ductile that it won’t chip, check or 


warp. 
Silver clean finish—with minimum of distortion 





The CHAPMAN VALVE MANUFACTURING COMPANY 


INDIAN ORCHARD, MASSACHUSETTS 





and warping—saves time in finish grinding also. 

For quick, alloy-hard finishing send your parts 
to a Chapman licensed plant near you. Or if you 
prefer to do the work in your own plant on a con- 
tract basis we can hook up Champanizing units 
to your present pot-type furnaces. 

Let us send you complete information on this 
time and money saving process. Write to the 
Metallurgical Sales Division of: 
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Please look closely at this giraffe. 

He’s a lot more practical and 
useful than most giraffes. The artist 
put him together out of nine differ- 
ent plastic items all made by 
Continental’s very busy Plastics 
Division. 

His body is a smart-looking phe- 
nolic liquid-dispenser; his neck, two 
phenolic tractor handles. His head 
is a handle for an air power drill 
made of cellulose acetate butyrate, 
while his hoofs are trim compres- 
sion-made switch-latches. 

These items are just a mere hand- 
ful of the surprising variety of 
useful plastic products that Con- 
tinental makes for well-known in- 
dustrial concerns — plane parts, 
cams and cogs, impellers and in- 
sulators—all of them the:result of 
Continental combining years of ex- 
perience with greatly increased 
production facilities and resources. 
Such a combination means we can 


better products. 


bring to bear on your problems an 
unusual background of knowledge 
and experience to help you develop 











(a) Liquid-dispenser—compression; (b) Trac- 
tor handle—compression; (c) Switch-latch— 
compression; (d) Water-pump impeller— 
compression; (e) Handle—compression; 
(f) Molding—extrusion; (g) Pot handle— 
compression; (h) Knob—compression; (i) Han- 
dle for air power drill— injection. 











Tune in: “REPORT TO THE NATION” every Sunday over coast-to-coast CBS network 


ee 





CONTINENTAL 


C 


PLASTICS | 


DIVISION 


sap: seammareensmnenancmnenr tn 


re cenmen sarees: scmmeammamarens 


/ CAN COMPANY, INC. 


HEADQUARTERS: Cambridge, Ohio 


Sales Representatives in all 
Principal Cities 





COMPRESSION INJECTION - EXTRUSION 


SHEET FORMING » LAMINATION 
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(Can you name all the plastic parts 
of this “giraffe”? See chart below.) 
























Other Continental Products: Metal Containers + Fibre 
Drums « Paper Containers + Paper Cups « Plastic Products «+ 
Crown Caps and Cork Products « Machinery and Equipment. 
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Several types of molybdenum steel 
are proving themselves particularly 
well suited to flame hardening. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | ere, MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
DATA ON MOLYBDENUM APPLICATIONS. ( FERROMOLYBDENUMe “CALCIUM MOLYBDATE" 


Clima 
5 
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E MATING SEASON 
thanks to Corning Metallizing! 


ORNING has long been interested in the mating 
qualities of glass and metal. Out of this interest 
has developed a metallizing process which can be ac- 


curately controlled .. . and which lasts. 


Corning’s metallizing process, combined with the 


excellent mechanical and dielectric properties of 


Corning’s glasses, produces hermetic seals between 


glass components and metal by ordinary soldering 


Lo RNING 
means 
Research in Glass 


“PYREX”™, 


-VYCOR”™ and CORNING” are r tered trade 
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and indicate 





FOR GLASS AND METAL 


methods or furnishes accurate and constant capaci- 
tances and inductances or electrostatic shielding. 

Metallized glass as developed by Corning offers a wide 
variety of new applications in the field of electronics. 
Perhaps you have a problem where the union of glass 
and metal can help. Why not write us about it? Address 
Bulb and T 
Division, Corning Glass Works, Corning, New York. 


Electronic Sales Department, R-7, ubing 


manufacture b 
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BETHLEHEM 


a * 


COL 


PORMED 


SHAPES 


he considering the design of a product or part 
that can be made from steel sheet, strip or plate, 
there are definite advantages in using Bethlehem 
Cold-Formed Shapes. 

Bethlehem’s complete cold-forming equipment 
can produce virtually any type and size of section, 
for automotive and railway equipment manufactur- 
ers, shipbuilders, makers of metal furniture, refrigera- 
tion, building and highway equipment, and _pro- 


ducers of countless sheet-metal articles. 


Angles, channels, zees and curved and irregular 
shapes, formed cold in presses, brakes and rolling 
machines, can provide lightness—thus saving metal 
and labor costs. Bethlehem Cold-Formed Shapes 
may often be substituted where sections would be 
too light in gage for hot-rolling, or where produc- 
ing heavy sections in small quantities would be 


uneconomical. 


Cold-forming makes possible a far greater degree 
of precision and uniformity than is possible with 
hot-rolling. And the product made from Bethlehem 


Cold-Formed Shapes will rate high in eye-appeal, 


thanks to the smooth, well-finished surtace which 
can be given the sheet or strip. 

Bethlehem Cold-Formed Shapes can be supplied 
painted, cut, punched with holes, welded by hand or 
machine, and assembled. Forming machines can 
produce sections up to 4 in. deep (including light- 
gage tubing), from sheets or strip up to 44 in. wide, 
in any lengths,-and in gages up to 9 for simple 
shapes and il for complicated shapes. The power 
brakes can handle sheets in gages up to 7, in lengths 
up to 12 ft. (15 ft. in 16-gage or lighter). Stamping 
presses perform blanking, disc-punching and form- 
ing Operations. 

What about your product? Bethlehem’s cold- 
forming facilities may very well help you save 
money on it. Send for our Booklet 176, describing 
and illustrating Cold-Formed Shapes in detail. Write 
to the nearest Bethlehem district office, or to Beth- 


lehem Steel Company, Bethlehem, Pa. 


BETHLEHEN 
STEEL 
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plastic-base PALADIN 
conquers 


10 hard-to-finish materials 


For all-around serviceability on hard-to-finish materials you 
can't beat Roxalin’s Paladin. You can apply it to cadmium, 
zinc, brass, steel, aluminum, polished chrome, copper, nickel, 
glass or phenolic plastics. You can dip, spray or roller coat— 
air dry or heat cure it. The roughest handling, the toughest 
service tests won't loosen Paladin’s bulldog grip. 

Inside or outdoors, Paladin can take it. Salt spray, hu- 
midity and solvent resistance are inherent in this plastic-base 
coating. Its super flexibility permits blanking, forming or ex- 


truding after finishing. 


Greater latitude can be given to your designers where it is desirable to 
use several types of metals in the same product. With Paladin it is no 
longer a problem to specify a satisfactory over-all finishing schedule. 
There is a job for versatile Paladin in your plant. Write to Department 806 


tor technical specifications. 


ROXALINOGviéé. FINISHES 


ELIZABETH, F ®@ NEW JERSEY 





PIONEERS IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE 


Propict ENGINEERING Jury. 1945 





A 
The key te Roxalin’s success in helping industry produce better looking, longer lasting products is the engineering skill with which it 
transfers the unique strength, beauty and chemical resistance inherent in the basic plastics to conveniently applied surface coatings. 
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From an average monthly produc- 
tion of Seven Million pounds in 
1938, to an average production of 
Thirty-Five million pounds per 
month in 1944—that’s the 6-year 
record of growth of the use of 
Smelters Aluminum Alloys. 

This record of enormously in- 
creased production and use of high 
quality Aluminum Alloys in both 


Peace and Wartime production, 


1940 1942 


surely indicates the limitless poten- 
tial for their use in the Post-War era. 

It is doubly significant to know 
that in this same period of rapidly 
multiplied production, average 
prices of our high grade alloys 
declined more than 35. 

Have you fxlly informed your- 
self about the possibilities of 
these Alloys in your own pro- 


duction plans? 


Htommum Reseance nsrrrure 


111 West Washington Street, Chicago 2, Illinois 


General Smeiting Company 
Philadelphia 34, Peansylvania 


‘Samuel Grosntlald’Ga., the. 
Buffalo 12, New York 


"William F. Jo 
Pgs | 
Aurora, tlinois a Yes 


R. Lavin & Sons, Inc. 
Chicago 23, Hlinois 


Aluminum and 
Magnesium, Inc. 
Sandusky, Ohio 


The National Smelting Co. 
Cleveland 5, Ohio 


Niagore Falls Smelting & 
Refining Corp. 
Buffalo 17, New York 


Sonken-Galamba 
Corporation 
Konsos City 18, Kansas 
U. $. Reduction Co. 
East Chicago, Indiana 


The American Metal Serr 

New York City 6 

Apex Smelting Co. 

Chicago 12, Illinois 

Berg Metals Corporation 

los Angeles 11, California : 

The Cleveland Electro Metals Ce. 

Cleveland 13, Ohio 

Federated Metals Division 
American Smelting & 
Refining Company 

New York City 5 and Branches 
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‘GIANT SHEETS 


. highly polished! 


Pe Se 
= = 


... another 


EASTERN STAINLESS feature! q 


Eastern Stainless craftsmen are all specialists in 
Stainless who take particular pride in their ability 
to furnish very large sheets finished precisely to 
your specifications. 


If your requitements demand a brilliantly pol- 
ished, mirror-like surface — one or both sides — 
you'll want the Eastern Stainless No. 7 Finish, one 
huge sheet of which is illustrated here. Or perhaps 
you require a somewhat less reflective sheet 
possessing a “satin” appearance. If so, you'll 
choose the Eastern Stainless No. 4 Finish. Then 
again, the job at hand may call for another of 
the seven popular sheet mill finishes Eastern Stain- 
less offers to meet every need. 


Come to Eastern for the answer whenever Stain- 
less is the question. Eastern Stainless furnishes 
twelve standard and several special grades, all of 
highest quality, in a wide range of sizes and fin- 
ishes. Consult the Eastern Stainless Technical Staff 
... you'll receive prompt, 
helpful service. 


FREE... NEW 96 PAGE CATALOG! 


Just what you want .. . an office- 
handy encyclopedia giving authen- 
tic information on modern appli- 
cations of Stainless Steels in many 
great industries including your 
own. Contains much technical data 
compiled by Eastern Stainless 
specialists. Today—write for your 
free copy of the 1945 Eastern 
Stainless catalog—it’ll be a valu- 
able assistant ig your daily work. 


To meet your requirements, Eastern Stain- JMLco B-E1 
less offers a wide range of sizes and finishes 


STEEL CORPORATION 
BALTIMORE 3, MARYLAND 


Distributors’ stock available in most areas 


CHICAGO e CLEVELAND «+ DALLAS « DETROIT e« LOS ANGELES *« NEWARK « PHILADELPHIA 


Pri 
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e@ Even PAGE engineers don’t know all 


the ways wire is used in the manufac- What's caught 


ture of other products. They are con- 


stantly uncovering new uses—new under this paper? 


ways in which wire simplifies, econo- 
mizes and speeds up production. 


Madam has trapped that bane of all house- 
wives existence — Dust! 

And having enmeshed her mortal enemy 
does she say to herself, “Thank goodness 
for this laboratory designed dusting paper, 
especially treated not to scratch, impregnated 
with dust collecting and holding chemicals. 
No — Mrs. Housewife isn’t interested in why 
dusting paper works, only how well it works. 

It's the same with your application of in- 
dustrial paper in product or manufacturing 
process. Merely tell us what job you want 
paper to do — the technical end of creating 
and building that paper is our business — 
a business we know extremely well. 


e You draw the shape—PAGE can draw 
the wire. End-section areas up to aA eh et FREE BOOK 
.250” square, widths to %%”—of : 

: zi L The chances are that Industrial 
high or low carbon steel, Armco ingot Papers versatility will amaze 
° ° ° 7 you. Read this book and then 
iron, various analyses of stainless steel 


decide if paper can help you 


> ° . duct, 1 
—finishes, lengths, packaging to your rat Oe ee en ee 


“ costs and step up production 
specifications. BR ae 
If you can use wire to save one or  \ tee 
more operations in the making of your 7 
product, that’s a step toward more (ean: 
efficient production. If there is any a 


~ 
or . i 7, 
possibility, it will pay you to airy W 


Get in touch with Page! CENTRAL PAPER COMPANY 


INCORPORATED 


. co Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 


Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 2440 LAKE SHORE DRIVE, MUSKEGON 28, MICHIGAN 


mde. 


N PAGE STEEL AND WIRE DIVISION 
Acta AMERICAN CHAIN & CABLE... 


TRADE YW 
mane 
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vite VUMTUUME Read 


CUTS TIME. LABOR 
€ MATERIALS IN HALF 








ey 


Aylite resin LOOK different . . . 

REPRE different. FUZON-O, the amaz- 

Vite resin base formulation, resists oil, 

tae) cali and acid... withstands oxidation ... 1S ex- 

‘cep Stionally immune to moisture, abrasion and tempera- 

ture. Use FUZON-O on cotton, nylon, glass fabrics . . . 

and many other materials. Learn more about FUZON-O. 

Write for booklet to the Stanley Chemical Company “or 

manufacturers of Stanley Lacquers, Enamels, Synthetics 
and Japans. . . East Berlin, Connecticut. 


*Trade Mark Carbide and Carbon Chemicals Corporation 
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IRC WELDING © 


ESIGNERS | 


who want % 


BE READY 


te 

Here are the books that 

smart management is insist- 

ing on for their busy design- 

ers... to show them what's 

being done with arc welding these days and how production 
costs are cut to the bone with this fast, economical method of 
fabrication. Every page is a welding design that has proved 
profitable in many types of industries. Every back page is a 
work sheet for jotting down your ideas for improving your own 
product with welding. 100 designs per Volume .. . 3 Volumes 
Available. $3.50 per volume, all 3 for $10.00. Order yours today! 


HOBART BROTHERS COMPANY, BOX PT-75, TROY, OHIO 


WOBART 
RC WELDERS 


Are Weldor's “Vest 

Pocket Guide.” Con- 

tains tables, charts 

and valuable welding 

information you'll use 

daily. Send for your copies! f 


fece/ 
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* LAPOINTE 
BROACHING BOOK 


Designed for engineers, executives and 
production managers, this free book graph- 
ically answers every question on broaching. 
Its 108-file sized pages show a host of post- 
war possibilities on this phenomenal metal 
removing process which broke the bottle- 
neck of mass production on many of the Josie: SS ee 
most urgent armament parts. It is complete 
with full color illustrations, blueprints and 
hundreds of pictures. 

Write for your free copy today on 
company letterhead to: 


















DEPARTMENT | 








MACHINE TOOL 
COMPANY 


HUDSON + MASSACHUSETTS 
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From a Single Piece 
to a Million or More | 


CLOSE TOLERANCE TURNED RODS 
TO YOUR SPECIFICATIONS 


a 


The Teckna Company is one of the out- 
standing fabricators of plastic cylindrical 
shapes and rods, ground to close tolerance, 
often to plus or minus .0005. 

Exclusive patented machinery for close 
tolerance grinding of Rods—capable of 
turning out over 50,000 ft. per day. 


ain, 


! = r— \ 
TECKNA 


Your inquiries will receive prompt and 
Write 
Booklet F outlining the complete scope 


thorough attention. for special 


of Teckna's specialized service. 


TECKNA COMPANY 
Fabricators of Plastics 


Northern Blvd. & 223rd Street, Bayside, L. 1., New York 
: Phone: BAyside 9-5302 





PHOSTEEL 


yo = new 
Du-Lite Chemifinish 





DU-LITE “PHOSTEEL” is a phos- 
phate type protective finish for 
iron and steel with the following 
advantages: 


Lower Cost—to buy and use. 


Balanced Bath—frequent an- 
alysis not required. 


Same Bath produces final fin- 
ish or bonding coat. 


Meets Army Specifications. 


No License Required. 


If you now use or contemplate 
using a phosphate finish, DU- 
LITE “PHOSTEEL” merits your 
consideration. Send for details. 


The DU-LITE “FACT BOOK” 
should be in your file. This most 
up to date information about the 
chemical finishing of metals is 
yours for the asking. 





DU-LITE CHEMICAL CORP. 








MIDDLETOWN, CONNECTICUT 
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PLASTICS INFORMATION 


YOURS... .IN THIS CONVENIENT FILE FOLDER 











Our handy-reference Folder is designed to be a useful 
part of your plastics source file. It contains information on the 
facilities of our organization for plastics engineering, designing, 
molding and assembly, and includes examples of plastics appli- 
cations that may have a relationship to your peacetime products. 
The Folder is free, on request. 

Plastics should be reappraised now in the light of im- 
proved methods and materials that have been tested in extensive 
wartime applications. To help you in your consideration of plas- 
tics, send for our Folder File. And call on us early in the design 
stage of your products. This assures the fullest benefit from our 
molding experience, and the most practical advan- 


tages from plastics. 





t 3. U.S.PAT. OFF Write now for Folder File MP7 PLASTIC WHEELS for Many Uses 
> 
~ 
PLASTIC MANUFACTURERS 
INCORPORATED 


STAMFORD, CONNECTICUT 


MOLD MAKING e INJECTION & TRANSFER MOLDING © COMPLETE ASSEMBLY 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA-—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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WE DON’T MOLD 
“Castles in the Air »| 


Your post-war dream product can turn into 
a nightmare through mis-application of plas- 
tics. That’s why Auburn engineers study the 
product from design stage to end use . . . to 
determine whether it’s a job for plastics . 

to suggest the right plastics material and the 
best molding method. 

You can depend on our recommendations 
because we mold all types of materials and 
use all standard molding methods. Our 69 
years of experience in building molds and 
making parts is your guarantee of uninter- 
rupted, economical production. 


For small parts molded automatically at low 
cost, write: Woodruff Company Division, 
Auburn Button Works, Auburn, New York. 





The Assemblies are Discharged 
Securely Joined, Bright, Continuously 


... from EF Brazing Furnaces 


Products requiring several stampings joined or re- 
quiring screw machine parts, forgings and stamp- 
ings to complete the unit, can be neatly and 
economically joined right in your production line. 
Strong, leak-proof joints are made and the com- 
pleted unit is discharged from the furnace — clean 
and bright. 


Any number of joints in the same product or any 
number of pieces can be joined at one time. 


Investigate This Process for Joining YOUR 
Aluminum, Brass, Copper or Steel Parts 


Send for printed matter, showing other types of EF brazing ond 
soldering furnaces. 


The Electric Furnace Co., Salem, Ohio 
Gas red Fired and Electr Furnaces For Any Proce Product P : n 


SPECIALTIES 


FROM 


COILED STRIP 


Design engineers give more 
and more attention to coiled 
strip formed to meet prac- 
tically any design speci- 
fication. Manufacturers 

of cold drawn tubing in 


STAINLESS STEEL 
MONEL 


v 
¥e"0.D. maximum in 
welded, Seamiess, 
spiral brazed. 


AGALOY TUBING COMPANY 
MILL: SPRINGFIELD, OHIO) 
EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVE., ELIZABETH 3, N.J. 
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The ACE 
N* WHOLE 


LMOST every product of 





America’s high-speed fac- 
tories includes at least one part 
wii created by a pressed metal 
designer, produced on a metal 
forming press . . . the Ace In 


The Whole. 





Usually it is this part, made 
stronger, lighter, more attractive 
and at low cost, that makes 
the entire production scheme 


) a profitable. 
Manufacturers of 

| . Mullins Press Engineers, with 
: own Hitchens. . 
d by Mullins years of experience, always are 
- in the lead in the creation of 
: new metal pressing techniques. 
DESIGN ENGINEERING SERVICE Their experience is available 

LARGE PRESSED METAL PARTS to you on request and with- 
3 PORCELAIN ENAMEL PRODUCTS out obligation. 
nin 
SS, 





Until the last shot is fired—buy bonds—give blood—salvage 


fats and poper— work for Victory. Then do your port to... 


Give a Mana Job 


DM 


MANUFACTURING CORPORATION 
SALEM and WARREN, OHIO 






Put Dollars to Work 


The FREE American Way 
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LAMINATED 
PRECIOUS 
A ae ee 


for New INDUSTRIAL USES 


Gold, silver, platinum and palladium or special pre- 
cious metal alloys laminated to base metal have made 
these things possible . . . 
® the desirable electrical, mechanical or chem- 

WIRE ical qualities of the precious metals have 
= been added to the strength or other desirable 

TUBING properties of base metals, precisely where 

SOLDERS and as required. 

FABRICATED 


PARTS 
AND 
ASSEMBLIES 


SHEETS 


® Precious metal properties of corrosion resist- 
ance, electrical superiority, and durability are 
obtained without solid precious metal costs. 


@ Uniform maintenance of lamination ratios 
with no porosity, pit marks or defects. 


® Finer, more lasting finishes than are other- 
~/4 wise obtainable in base metals. 


NAS 
Dyer art) 
I ricur 5 





Recent production includes gold, silver, or special! 
developed precious metal alloys on copper, berylliur 
copper, invar, steel, inconel and pure nickel. Likewise 
platinum and palladium are being laminated to incone! 
and pure nickel. We can manufacture sheet or strip 
of precious metal laminated to base metal in any com 
bination of metals and in any quality or ratio, single 
or double plate, striped or edgelay. 


To assist you in the application of our products to 
your products we are maintaining a staff of thoroughly 
experienced metallurgists, chemists, designers and con 
sultants . . . an up-to-date research and testing labora 
tory . .. and a splendidly equipped tool room. These 
are all at your service to cooperate with your own staff 
to the full extent of our facilities. 


Your inquiries are cordially invited. Ask, too, for 
a copy of our new descriptive folder. 


, PRODUCTS 








yen 


D. E. MAKEPEACE 


Main Office and Plant, ATTLEBORO, MASS. 


60 AT METAL STAMPINGS, INC. 


AN AFFILIATE OF THE FRED GOAT CO., INC 
314 DEAN STREET, BROOKLYN 17, N. Y. 


COMPAN Y, 
New York Office, 30 Church St. 


UNIVERSAL 
INSULATORS 


Help 
Webster keep you warm 


Webster Oil Burner Ignition Transformers are a vital part of 0'! 
burning heating equipment. Maintenance of the proper temper 
ture largely depends upon the operation of the transformer . 
and wherever cold winds blow, Webster Ignition Transform¢ 
are recognized for their reliability. Universal Porcelain Bushin; 
are an integral part of the Webster design. They are the “‘safe! 
first’’ on the high voltage terminals. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1545 EAST FIRST ST. * SANDUSKY, OHIO 


Propuct ENGINEERING — JULY. 





) 


of oil 
per 


hing 


safe: 


CO. 


H1O 





a _ 


r, 1949 


ae 
we 


yA 
MEETS 24-Hour Waterproof ~ 


The waterproof plastic matchbox container 
shown in the illustration is a good example of 
STANDARD MOLDING engineering to meet 
specific service conditions. Even the metal 
bale tension device to hold the gasketed seal 
in compression is STANDARD designed. 
Whatever tests your product in plastic must 
meet, STANDARD MOLDING of Dayton 
offers expert engineering assistance in coordi- 
nating design with function. Give us the serv- 


Branches: 


Plastic MATCHBOX CONTAINER 





MUST YOUR 
PRODUCT 
FACE ? 


ice conditions and let us submit suggestions. 
Our engineers have wide experience in the 
skillful designing of injection-molded plastic 
products or parts to meet the most exacting 
precision specifications. 

Take full advantage of the talents and 
facilities available to you at STANDARD 
MOLDING—a service as near as your tele- 
phone. Call Dayton or the branch office 
nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave.. Tele. Gramercy 7-8929, 


CHATTANOOGA—Standard Molding Corp., P. O. Box 350, Tel. 62101 


STANDARD G MOLDING 
Corporation 


460 Bacon Street, Dayton 1, Ohio 
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Telephone HEmlock 8307 











@ WHAT YOU SEE in 


inexpensive basic metals plated with a permanent and 
durable finish that lends eye appeal and sales appeal to a 
product. 1S HIDDEN — what we would 
representative to tell you more about — is the way that 


WHAT 


Nickeloid Metals fit into your post-war production program. 
Economy of basic material is there. 


in fabrication. 


M.P.* on duty 
in the South Pacific 


HIS *molded plastic ter- 

minal board is guarding the 
efficient operation of radar 
equipment against attack by 
tropical fungus. 

Like many other wartime 
plastic applications, it is help- 
ing reduce maintenance time 
by increasing dependability and 
efficiency of component parts. 

It is manufactured from 
material carefully selected for 


the necessary electrical an 
chemical properties, and 
expertly molded to excel 
performance. 

Requirements of the part d« 
sign make this an unusually 


difficult piece to produce. But 


in more than 29 years of pre 
cision molding, Aico has gained 
the technical skills and mastered 
those processes which are de 

manded to produce intricate 
parts to rigid specifications. 
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Nickeloid Metals is brilliancy of finish 


MOLD DESIGN — 
+g plastic part 18" are 
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MOLDING PROBLEMS 
So is ease and speed 
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But Nickeloid Metals offer more than that 
- + + they offer the opportunity of stamping parts that are 


cult to P 

ready for assembly or shipment, without finishing operations techniaie*mo 
‘ . oe ecurate 

such as plating, painting or polishing. oeequirements- 


Write for data. 
S 
A, 
~ 
eA 
NICKELOID 


d for 

tterhea 

your le 23 cover 
s J] to , »ns 


»quest on 
d a requ > 3, INOS satic 
ype file card sé ries lastics applica 
ore de variety Of P a” 
ingaw! 


Pre-Plated 
METALS 


NICKEL CHROMIUM> BRASS + COPPER ZINC 
Electr - plated 10 ALL COMMON Base METALS 
7) ALSO LACQUERED COLORS 


Established 1898 
“Og SHEETS AND Colts 


we PERU, ILLINOIS 


29th Year 
. AMERICAN INSULATOR CORPORATION 
” AND tarcts® . 


NEW FREEDOM, PA. Sales Offices: Boston Bridgeport © Cleveland 
Detroit © New York « Philadelphia 
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PROTECT IT WITH FILTRATION 


Take this Diesel injector nozzle as an ex- 


ample. The fine orifices in the spray tip are : *MORAINE 
kK precision-drilled to exact tolerances to insure Pp oO R Oo U Ss ME TAL 


proper fuel injection. Yet unless these ori- 





hie fices are safeguarded against clogging or A unique material of powder 
enlargement by harmful particles in the metallurgy, fabricated into effi- 

fuel, the benefits of precision manufacturing are lost. cient shapes and providing con- 
To filter out these harmful particles, a Moraine Porous Metal trolled porosity for these functions: 
hlter element—bonded to a metal washer—is designed into Filtration « Separation « Diffusion 


the injector. It removes particles whose largest dimension is 
001” to .002” ... traps in its tortuous flow passages particles bh 
Which would pass through the finest commercial screen. Vents or Breathers 


Other types of applications for MPM filter elements include yO 
protection of precision moving parts against dirt in the 
L\ — 


Flow Control « Flame Arresters 


lubricating or actuating fluid—precision mechanisms that A 

ire susceptible to dirt in the air—any product involving ] j 

the flow of liquids, gases or air in which fine filtration or L cies 
separation is required. C 


Where product performance depends on maintaining the 
accuracy of machined parts, Moraine Porous Metal has a lot 
: ; & 
—a to offer American industry. 


5 | KEEP YOUR BONDS—AND KEEP BUYING 


MORAINE PRODUCTS »~::0x or GENERAL MOTORS 


DAYTON, OHIO 
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It costs you LESS to 
pay alittle more for 


SILLCOCKS-MILLER 


Precision-made Plastics 





YOUR QUALITY SOURCE FOR 
DESIGN, DEVELOPMENT AND 
CLOSE-TOLERANCE PRODUCTION 


If your plastic parts or products call for 
fabrication to extremely close tolerances, look 
to Sillcocks-Miller specialists pioneers of 
precision-made plastics. 


Recognized everywhere for high quality fab- 
rication, The Sillcocks-Miller Company offers 
you a combination of long experience, know- 
how and outstanding facilities, to help you in 
the design, development and production of 
your plastic parts requirements. 


You may pay a little more for Sillcocks- 
Miller quality, but it costs you less in the long 
run — performance, satisfaction and savings 
considered. 


Write for free booklet presenting a 4-point 
service to help designers and manufacturers. 


THE SILLCOCKS-MILLER COMPANY 


Office & Factory: 10 W PARKER AVE., MAPLEWOOD, N. J 


Mailing Address: SOUTH ORANGE. N. J 


IT COSTS YOU LESS TO PAY A LITTLE MORE 
FOR SILLCOCKS-MILLER QUALITY 
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Get your data on PLASTICS 


from 102 proved 
commercial 
applications 


To go ahead in designing, merch- 
andising, or developing new prod- 
ucts, you want information on 
properties of available plastic ma- 
terials, on methods of fabrication, 
design, and finally on cost. This 
is just the kind of sound informa- 
tion which two pioneers in plas- 
tics bring you. In 102 specific 
case studies of successful com- 
mercial products, they give you 
an estimate of all types of plastics 
and the fabricating methods in 
use today, and their future possi- 
bilities. 








—materials 

—methods of fabrication 
—properties 

—design 

—cost factors 


Just Out! 


PLASTICS IN PRACTICE 


A Handbook of Product Application 
By John Sasso and Michael A. Brown, Jr. 


Managing Editor, Product Engineering 








Monsanto Chemic 
185 pages, 72 x 1012, 90 illustrations, 9 tables, $4.00 


Covering every field of present-day use, this book gives over a 
hundred case studies, each one vividly illustrating the use of a 
particular plastic or fabricating method. This is a book for 
engineers, designers and businessmen who want facts which 
have been successfully demonstrated in use. What is it good for? 
Will it improve the product? Will it increase sales? Wil 
lower cost? Here, in accurate, understandable, and useable form 
are the answers to these as well as a host of other pertinent 
questions on specific physical properties and mechanical consid 
erations of materials. 


The book gives you 


—a working knowledge of plastics 


—an intensively-studied review of present and probable future 
uses of plastic materials 

—an idea of the relationship of plastics to metals and other 
material 


—information on the place of plastics in your particular line 
of activity 


) 
es 
I 


idopted answer to : 
The applications chosen are represe} e fields in wh l 
cs are or may be used neluding electri onics, rad 1ut 


obile, aircraft, refrigeration. toys. « 


@ New developments in materials and processes are covered, including 
styrene elastomer, stripping coatings, jet molding, ete., and a critical 
evaluation of their effects on the use of plastics is prese nted. 


See it 10 days * Send this coupon 


McGRAW-HILL 
ON-APPROVAL COUPON 


330 W. 42 St., New York 18, N. Y. 


Send me Sasso and Brown's PLASTICS IN PRACTICE for 10 days’ examina 
on approval gs 10 days I wi end $4.00, plus few cents postage, or returr 
postpaid (Postage paid on cash rder 


McGraw-Hill Book Co., 


ty and State 


Company 


mm approval in the United States only.) 
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NEW TELEVISION LENS OF DU PONT 


“LUCITE 


Helps bring the new 


home receiving sets at 


Ly popular prices... with 


THE TELEVISION SET you will have in 
your home after the war—it’s ready 
now—will show on a screen a picture 
big enough to see . . . with ease and 
without distortion. 

The new method “does ii with mir- 
rors”... adapts a well-known prin- 
ciple of astronomical photography. 
But while the astronomers need not 
care too much about the cost, the 
maker of television sets for millions 
of average Americans has to care— 
tremendously. The new method of 
producing television sets within a 
popular price range is made possible 


screen images brighter, 
clearer...5 times larger 


by the discevery that a basic part— 
an aspherical correcting lens possess- 
ing excellent light-transmission and 
low-scattering of light properties— 
can be mass produced from molded 
‘‘Lucite’’ methyl methacrylate resin 
in a matter of minutes. A glass lens 
of equivalent quality requires days of 
skilled grinding and polishing. 
Although Du Pont ‘“Lucite’’ is 
allocated by WPB, experimental 
quantities for. test’ purposes can be 
obtained by writing: E. I. du Pont 
de Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J. 


FOR PLASTICS...CONSULT DU PONT 


BUY—AND HOLD—WAR BONDS 


TTER THINGS FOR BETTER LIVING 
4 «++ THROUGH CHEMISTRY 











THE OLD WAY. Relatively smell. 
With o direct-viewing cothode-ray tube, 
12 inches in diameter, the picture you sow 
in prewor models wos about 9 x 7 inches. 

















THE NEW WAY. Larger, clearer. By 
reflecting the rays from a spherical mirror 
(see diagram) and using o correcting lens 
of “Lucite,” co tube only 5 inches in di- 
ameter produces an image which fills a 
screen 21 1/4 x 16 inches, ond with greater 
clarity. The reflective optical system, lens 
ond sets developed by RCA Laborotories. 
to be produced after the wor by RCA 
Victor Div. of the Radio Corp. of America. 


This Lens Projection System utilizes a 
brilliont image on the face of the cathode- 
ray tube (A) projected down on the spher- 
ical gloss mirror (B), then reflected up 
through the “Lucite” correcting lens (C) on a 
flat mirror (D) which throws a focused 
image on the translucent viewing screen (E) 











A time saver that speeds production 


“SCOTCH” Masking Tapes with correct weight back- 
ings permit dieing out shapes to mask openings, as 
illustrated. 

This is just one of the many jobs where ‘“‘SCOTCH” 
Masking Tapes are an outstanding tool for solving 
production problems that have been “‘toughies.”’ 


“SCOTCH” Masking Tapes are made with a range 
of constructions such as varied backings — crepe, 
flatback, lightweight or heavy and correct adhesives. 
You can select the proper tape to meet your specific 
requirements. 


The unmatched experience gained as originator 
and largest manufacturer of unified pressure sensitive 
tapes is at your service to help solve your tape prob- 
lems. The coupon below will bring this help to you 
—without obligation. 


Minnesora 
Mininc ano 
ManuracturinG co. 


GENERAL OFFICES: SAINT PAUL 6. MINN 
BRANCHES IM PRINCIPAL CITIES 


*“SCOTCH”’ is the trade-mark for the adhesive 
made by m. m. and M. co 
Xe oy 
"SCOTCH" Tape is used for MASKING +» HOLDING + SEALING 
SPLICING +» REINFORCING + PROTECTING + SANDBLASTING 


Kindly have a “SCOTCH” Tape engineer call. PE745 
Company 


Address 


City ee State ‘ - 
rit! a 
v 


i ccacteacicessiaresciniabaadiinionin 
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PLASTICIZED COTTON FABRIC *# 


SHEET STOCK for INDUSTRY 


% CONTAINS NO LEATHER 








Competitor To: 
Rubber, Felt, Leather, Linoleum, Terrazzo, etc. 


In a Range of Thichnesses: 
3 iron (.063”), 5 iron (.110”), 7 ron (.141”), ete. 


For Abrasion Resistance: 
With stable fraction, mechanical strength, and flexibility or 
rigid forming. 

And Easy Working: 
Cuts, drills, nails, paints, varnishes, and cements like wood but 


wears like iron. 


In Such Applications As: 


Oil seals, polishing wheels, safety flooring, clutch facings, shoe 
soling, protective mpldings, etc. 


With Resistance To: 
Heat, water, oil, weak alkalies, weak acids, mildew, etc 


And In a Variety Of Finishes: 
Plain, sized, coated (oak or walnut), etc. 


Acailable In: 


Sheets, squares, rectangles, doughnuts, etc. 


WRITE FOR CATALOG 
2-12-45 


7 ai 


FRICTION MATERIALS CO.— CHARLOTTE INC 














RENE PAIARIORY 


In War, as in Peace... 


CERRO ALLOYS 


SAVE TIME and CUT COSTS! 
eet Dene (EA V. 


CERROMATRIX (Melting Temp. 250° F.) For securing punch and 
die parts, anchoring machine parts without expensive drive fits, 
short run forming dies and other metal-working applications. 


CERROBEND (Melting Temp. 158° F.) Use as a filler in bend- 
ing thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 


CERROSAFE (Melting Temp. 190° F.) Used to accurately proof 
cast cavities such as molds, gun chambers, forging dies, etc., 
and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN, N. Y., Belmont Smelting & Refining Works 
CLEVELAND, OHIO, Die Supply Co. 

DETROIT, MICH., Castaloy Metal Sales Company 
CHICAGO, Ill., Sterling Products Co., Inc. 

MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co 
ST. LOUIS, MO., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 

NEW ORLEANS, La., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 

HOUSTON, TEX., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 

LOS ANGELES, CAL., Castaloy Metal Sales Company 
MONTREAL, CAN., Dominion Merchants Ltd. 

LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET e e NEW YORK 5, N. Y. 
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SILICONES 


TRADE-MARK 





In the heat of battle over miring terrain, the discon- 
nect junctions of ignition and radar units are perfectly 
protected against failure by this all-silicone sealing 
compound. This same protection is provided to elec- 
trical equipment under the most humid plant 
conditions. Dow Corning No. 4 has the consistency 
of a soft grease, and neither melts nor hardens over 
the temperature range of —40°F. to 400°F. 


Here is the assurance of uninterrupted performance 
—in a sealing compound having excellent dielectric 
properties . . . one that provides positive exclusion 
of moisture, permanent lubrication for insulated con- 
ductors, protection against vulcanization caused by 
overheating. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


ADDRESS ALL INQUIRIES TO BOX 592 
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Dow Corning No. 4 Ignition Sealing Compound 


Dow Corning No. 4 is in commercial production—one of a 
growing family of silicone products essential to the more 
successful, more economical functioning of electrical and 


other industrial and technical equipment 


OW 


FIRST 


orning 


IN SILICONES 
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Get Acquainted Now With 
GLASS SPRAYED 
vr © | LCO Bie 

PROTECTIVE COATING 


A tough and remarkably attractive coating for stoves, 
heaters, exhaust pipes and mufflers, filing cases and other 
metal items. Highly resistant to corrosion and abrasion. In 
soft matte and eggshell gloss finishes. All colors. Spray 
it on and dry at 200° F. Then bake at 350° F. in any indus- 
trial oven. Non-priority. Sample on request. 


BLACK-MAGIC 


for deeper penetration—more uniform coloring 


Gives iron and all steels except stainless a fine, uniform oxide black that 
penetrates to .0001” and won't rub off. Easy to work and control. Chemical 
reaction at 300° F. Very flexible: product may be formed after processing. 
An excellent bond for paints and lacquers. Non-priority. 

There are also BLACK-MAGIC baths for copper, brass, zinc and cadmium. 


Muffler & Exhaust Pipe Finished with SILCO, Greatly 
Send for sample and the ‘Black Book’’ which tells all. 


Lengthening the Service Life of the Installation 


MITCHELL-BRADFORD CHEMICAL COMPANY 


2446B MAIN ST., (Stratford) BRIDGEPORT, CONN. 
MODERN METAL FINISHES 


BLACK-MAGIC OXIDE BLACKING SALTS SILCO Glass-Base PROTECTIVE COATING 


WITCH-DIP & WITCH-OIL FINAL FINISHES HEAT TREATING SALTS, CLEANERS, ETC. 


ae th 
CHICAGO: 2651 W. Greenleaf Ave.—DETROIT: June & C CLEVELAND: Universal Paint and Varnish Co. 
ST. LOUIS: G. S. Robins *% Co. INDIANAPOLIS: Sto all Equinment Co. UAKLAND, CAL: Geo. A. Kushman 


nnouncing M0 5) AN)D) 


A Post-War Certainty and 
A War Production MUST! 


“a a 


MUST GO! 


NEW DEVELOPMENTS IN DY-NAMIC BALANCING 
NOW BEING UTILIZED IN INDUSTRIAL DESIGN 


Now that Bear has simplified Dy-Nor 
Balancing and made it practical from bot 
cost and production standpoints, designe 
are doing two things 


These new high production precision fixtures open up new vistas in the 
field of second operation work. Their accuracy will meet the most rigid 
requirements; their fast action leaves nothing to be desired: their con 
pactness does not waste a fractional inch. They will hold a | bar so 
firmly that a strong man cannot turn it with a 12'' pipe wrench, yet in 
conjunction with a suitable pressure reducer they will gently handle the 
most delicate of precision parts as low as |/16'' in diameter. Automatic 


ejection of finished work 


Write for new Mead Air Power Catalog. 
CIN > 


WRITE FOR FREE BULLETIN. Address Be 


MEAD 2 Mfg. Co., Dept. PE, Rock Island, IIlinc 
SPECIALTIES | 
COMPANY 


15 $0. MARKET STREET 
DEPT. PE-245 @ CHICAGO 6, U.S.A. 
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Sales Offices 


AKRON 8, OHIO, 506 Akron Savings 
& Loan Bldg. 

ALBANY 7, N. Y., 90 State St. 

ATLANTA 3, GA., 1818 Rhodes- 
Haverty Bldg. 

BALTIMORE I, MD., 
400 Baltimore Life Bldg. 

BIRMINGHAM 3, ALA., 1320 First 
National Bldg. 

BOSTON 16, MASS., 20 Providence 
St., Park Square 

BUFFALO 7, N. Y., 1880 Elmwood 


Ave. 

CHARLOTTE 2, N. C., 619 John- 
ston Bldg. 

CHICAGO Il, ILL., 520 North 
Michigan Ave. 

CINCINNATI 2, OHIO, 16th Floor, 
Times-Star Bldg. 

CLEVELAND 1, OHIO, 1520 Mid- 
land Bldg. 

COLUMBUS 15, OHIO, 
526 Rowlands Bidg. 

DALLAS 1, TEXAS, 821 Mercantile 
Bank Bldg. 

DAVENPORT, IOWA, 918 Kahl 
Bldg. 

DAYTON 2, OHIO, 302 Harries 






dg. 
DETROIT 2, MICH., 610 New 
Center Bldg. 
FAIRFIELD, CONN., Post Road 
GRAND RAPIDS 2, MICH., 812 
Michigan National Bank Bldg. 
HARTFORD 3, CONN., 410 Asylum 





Y 


St. 

HOUSTON 2, TEXAS, 1806 Com- 
merce Building 

INDIANAPOLIS 4, IND., 817 
Merchants Bank Bldg. 

KANSAS CITY 6, MO., 2300 Power 
& Light Bldg. 

LOS ANGELES 14, CALIF., 108 


West Sixth Street 
TING LOUISVILLE 2, KY., 1154 Starks 
ETC. Bidg 


MILWAUKEE 2, WIS., 735 North 
Water St. 

MINNEAPOLIS 2, MINN., 1060 
Northwestern Bank Bldg. 

NEWARK 2, N. J., 2706 Newark & 
Essex Bldg. 

NEW ORLEANS 12, LOUISIANA, 
911 American Bank Bldg. 

NEW YORK 17, N.Y., 230 Park Ave. 

OKLAHOMA CITY 2, OKLA., 1209 


Apco Tower 

PHILADELPHIA 9, PA., 123 8, 
Broad St. 

PITTSBURGH 19, PA. , District Sales, 
1814 Oliver Bldg.; General Offices, 
Gulf Bldg. 

PORTLAND 4, OREGON, 512 
Porter Building 

PROVIDENCE 1, RHODE ISLAND, 
1421 Industrial Trust Bldg. 

RICHMOND 19, VA., 213 Exchange 
Building, Sixth & Franklin Sts. 

ROCHESTER 4, NEW YORK, 1331 
Lincoln Alliance Bank Bldg. 

ST. LOUIS 8, MO., 1002 Continental 
Bldg. 

SAN FRANCISCO 4, CALIF., 615 
Russ Bldg. 

SEATTLE 1, WASH., 1411 Fourth 
Ave. Bldg. 

SOUTH BEND 5, IND., 805 J.M.S, 


v4 ALUMINUM COMPANY 





OF AMERICA... 


J Service on all Magnesium Products 


What alloy to use—Sand casting, die or 


permanent-mold casting, forging, shapes or Bldg. 
SPRINGFIELD 3, MASS., 


. ; : ; 301 Tarbell-Watters Bldg. ; 
sheet—you'll find help on this lightest of the TAMPA 2, FLA, 401 Tampa Theatre 
NG Bldg. 
TOLEDO 4, OHIO, 1804 Ohio Bldg. 
GN TULSA 3, OKLA., 1405 Philtower 


light metals, Magnesium, as near as your Bldg 


WASHINGTON 5, D. C., 605 
Southern Bldg. 

WICHITA 2, KAN., 411 Fourth 
National Bank Bldg. 


telephone. Call any Alcoa office— 


MAGNESIUM PRODUCTS 





AMERICAN MAGNESIUM 


' CORPORATION 






SUBSIDIARY oF ALU MIN UM cCcOMPAN Y Oo Ff AMERICA 
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TO HELP YOU 


in designing basic parts 
for quantity production 


TRACING CLOTH 
FOR HARD PENCILS 


Handbook 
on Designing for 
Quantity Production 


Prepared and Edited by HERBERT CHASE 


Associate Editor of Aviation, assigned to Wings. 


@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 


IMPERIAL PENCIL 
a "impel Pend Troi TRACING CLOTH 


to form the ig SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


517 pages, 5'/2x8'/2, 351 illustrations, 54 tables and charts, $5.09 


original des 


but no you can be sur to make 
conomical 


that 


useful for 
quant itic We ask 


more production 


you use “the book 
in invaluable design 


pointer on materia 


for exact design considerations—actual advantages and 


drawbacks—for the 
or for one of the 
forward rules to 
the different quantity 
decid 


your fingertiy for 


yariou 
hundreds of 
follow in 


processes, 


SHEET 


high-productior 


STEEL PRODUCTS 


Many Manufacturers are design- 
ing new products that contain 
many special fabricated parts, 
cabinets, chutes, bins, 
tanks, housings, etc., made from 
Alloy or Plain Steel. These 


newly advanced, straight- 
designing parts for 
production processes Use it 
book 


reference 


basic 





once 


ind then whether this will remain right at 


instant 


covers, 


Chapters 


i. Design of Die Castings 8. Design of Plastic Mold- 


> 


3 


4 


Design of Sand Castings 
fer Quantity Production 


Design of Screw-Machine 
Products 


Design of Stampings 


ings for Economical Quan- 
tity Production 


. Die Cast or Sand Cast? 


. Permanent-mold and Die 


Castings Compared 
Non-fer- 


Manufacturers will find Little- 
ford Fabricating Specialists 
ready to handle any problem 
pertaining to such fabricating. 
Send blueprints or specifications 
for an estimate of cost, 


. Which Type of 
rous Casting? 


. Die-Cast or Stamped? 
3. Die-Cast or Screw- 
Machine Products? 

. Cold-Headed or Screw- 
machine Products? 


. Die Castings and Plastic 
Moldings Compared 


9. Design of 
Parts for 
duction 


Die-forged 
Quantity Pro- 


6. Notes on and Accomplish- 
ments in Hot Heading 


7. Notes on the Design of 
Cold-headed Parts 


SEE IT 10 DAYS ON APPROVAL 


Simply mail this coupon 


McGRAW-HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC. 

330 \W. 42nd St., New York 18, N. Y. 
HANDBOOK ON DESIGNING 
‘TION for 10 days’ examinatior n 
send $5.00, plus few cents postage or return 


(Postage paid or orders.) 


Send me Chase's 
PRODUC 
I wil 


paid 


FOR QU 


approval 


Name 


Address 


‘ity and Siate 





Company 


LITTLEFORD BROS., INC. 
506 E. Peari St. Cincinnati 2, Ohio 


Position 


‘(Books sent on approval in U. S. only 
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Here are two examples of how the mechanical strength 
of glass ean be controlled to meet exacting service re- 
quirements. 

The glass elbows shown above are used on fighter 
planes as connections to auxiliary fuel tanks. When 
empty, these tanks are dropped and a clean, sure break- 
aWay is imperative for the safety of plane and pilot. 
These glass elbows have been designed to snap instantly 
when the tanks are released by the pilot. 

The airport runway marker lens, on the other hand, 
is designed for use in a lighting unit which must with- 
stand the full weight of a heavily loaded bomber. 

In addition to mechanical strength, the many other 
valuable properties of glass can be controlled to meet 
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plane operating range 
OR TO LIGHT A RUNWAY 





specific application and service requirements. Impor- 
tant factors in controlling these properties include 
glass composition, the design of the ware and its 
thermal history. 

Corning research has developed thousands of different 
glass compositions—each possessing the valuable pro- 
perties of glass, in countless combinations and in a wide 
range of values. Vast experience in designing many 
types of glassware enables Corning design engineers to 
provide valuable design assistance. The comprehensive 
fabricating facilities of Corning—from hand operations 
to mass production machinery—make possible economi- 
cal production of quality glassware in any required 
quantity. 

In developing new products and in redesigning, you 
can be sure of finding at Corning the glass knowledge, 
the “know-how”, and manufacturing facilities to meet 
your requirements. Write today to the Industrial Sales 
Department, PE7, Corning Glass Works, Corning, N.Y. 


ss 
- 
» S << 
ag 

SSS- 

~ a 
WSF ae , —— 
of INDUSTRIAL SALES DEPT., PE7 


Corning Glass Works, Corning, New York 


Please send me a copy of your Bulletin 842 
“Industrial Glass by Corning.” 


Name Title 
Firm 
Street 


City and State 
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POSITIONS VACANT 


DEVELOPMENT ENGINEER—Experienced in 

designing, detailing, and di develop 
of small mechanical temperature and 
pressure regulating dev Our company Ss 
fifteen years old, fast growing and aggressive 
Located in Middle West. Exceptional remuner 


recting 
ment 


ces 


ation arrangement dependent on_ successful 
achievements. Write setting forth full particu 
lars, places worked projects and prewar 
experience, photograph if available Our em 


ployees have been informed of this advertise 
ment Address P-968, Product Engineering, 520 
N. Michigan ago 11, Ill 


Ave ‘hit 


A MECHANICAL Engineer aualified for the de 
and development of production ma 

With a long established, well-known 
company, with national distribution that is 
aggressively planning for postwar $5,000 
$6,000 per year to start \ permanent position 


sign 


chinery 





n a Northern Illinois city of 25,000; 125 miles 

west of Chicago. Opportunity to develop and 

head an equipment design department Write 
n detail stating age and qualifications. P-982 
Product Engineering 520 N Michigan Ave., 
hicago 11, Ill 

MANUFACTURER OF small electric motors 


needs experienced tool designer, design drafts 


an, detailers, and tool & Die makers. Good 
post-war prospects Send complete details to 
Alliance Manufacturing Co Alliance. Ohio 
APPLIANCE ENGINEER preferably with 


vashing machine expe take charge 


f engineering for established washing machine 


rience to 


manufacturer in northeastern Ohio The com- 
any is aggressive, well financed, and definite 
expansion is assured. All expenses will be paid 
f you are asked to the factory for an interview 


Please rep! with full particulars, including 
experience and salary expected. P-986, Product 
0 N. Michigan Ave., Chicago 11 


Engineering 
Tl! 


PRODUCT DESIGNER B irge? 


inufacturer 
gas measurement and pressure control instru 
ents. Experienced in die castings, stampings 


ind application of light ind cs to 


plast 


existing products. Pittsburgh area, permanent 
omplete details—experience salary require 
ments first letter P-987, Product Engineering 
330 W. 42nd St New York 18, N E 
PRODUCTION ILLUSTRATOR Capable of 
drawing free hand perspectives from blue 


of 


print interpretation mechanical subjects 
Permanent post war ram; long established 
manufacturer measurement and control equip 


ment Pittsburgh area Send complete de 
tails—experience, salary requirements, prints 
of work produced if available, P-988, Product 
Engineering. 330 W {2nd St., New York 18, 
a 

WANTED—DESIGN Engineer Established 


Southern manufacturer needs graduate ex 


perienced in design of tools and dies for small 
mechanical parts Plastic mold design exper 

ence desired but not essential. This is postwar 
opportunity with company whose products have 
nternational distribution State experience, 


education, age, salary expected, ete Statement 
f availability required P-989, Product Engi- 
neering 330 W. 42nd St New York 18, N. Y 


(Additional Position Vacant ads on pages 
365-366) 


Connections for Executives 
$7,500.00 & Up 
OFFICE—TECHNICAL—-SALES 


This organization offers a special service 
for those with qualified backgrounds for 
higher salaried positions. Negotiations 
through keyed-reference contacts. Your 
name does not appear. No charge unless 
you are placed, in which case the pub- 





to | 





lished fee will prevail. 


Write for details. 
Castle, Barton & Associates 
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EMPLOYMENT SERVICE | 


SALARIED 


nical 
be 
ments 
Commission’s 
fund 
position 
Bixby, In¢ 


service of 3 
negotiates for high 
executive 
dualized 


and 
indiv 


and 


prov 


POSITIONS WANTED 


GRADUATE ENGINEER 1935. 10 years experi 


ence test 


control Ni 


Desires 
location 
under 
obtained 
42nd St., 


EXECUTIVE MECHANICAL Engineer, a 


pos 
7500 


Ne 


Extensive 


Ww 


sion 


protected 


de 
»wW 
tic 


middle 


pm 


PW-952, Product Engineering, 330 W 


Ww 


p 


development 


l 


chanical ar 


ti 
t¢ 
P 
ti 


tr 


onal organ 


ols, and 


roduct deve 


engines 


on 
ator 


ganization 


RESEARCH PR 


selling ¢ tr photographic and printing | = 
products. PW-991, Product Engineering, 330 W : 
42nd St., New York 18, N. Y 3 
ELECTRICAL ENGINEER. After 8 years ex- | 2 

perience in design and development of fra : 
tional horsepower universal motors, small D. C = 

otors and generators, I feel qualified to head | : 


W. 42nd 


St 


r 


Desires 


I 


New 


experience 


departme 


Want conr 


this type 


tl 
d 
mn 


stages of development This is backed by good same. Also 
chnical tra ng and several vears actual shop models, (Str 
experience If you think there is a possibility 
that you may be this firm and that I may be . 
your man, write PW-985, Product Engineer Grand Centr 
n¢ 920 N. Michigan Ave ‘hicago 11, Il 
CHIEF ENGINEER—Centrifugal pumps, ex 
perienced all engineering and manufacturing 
branches Modern, efficient, economical stand pending, or an 
ardized or special design All types, existing 
lines modernized. Executive many years. Pres ten description, 
ent location Mass. PW-984, Product E neer 
n¢ 330 W. 42nd St New York 18, N scrupulously 
SALESMAN WANTED 
NATIONALLY KNOWN manufacturer of stills 
ind autoclaves seeKs salesmen calling on ir 
dustrial pla ind laboratories. Exclusive ter 
1 ry ractive commissions. SW-893 Prod 
u iD ee! 330 W. 42nd St., New York 18, 
N. ¥ 


NOTICI MANUFACTURERS Manufacturers Incorporated 
macdicraniia Gaceieeriak Geaiues aaa acme | 1533 Germantown Ave., Phila. 22, Pa. 
‘ ‘ er territories presen an ostwar 
Write etails RA-965 Product*| 
Engine 0 N. Micl in AV hieago | 
Advertiser wishes to contact company who 
can supply small single phase motors in 
WANTED one-fiftieth horsepower range. Either hor 
\NYTHIN zontal, general purpose, or vertica 
ac seen | Saga dtanior yaks , geared for window display turn-tables, etc 
tt Saar tie nk deta INDUSTRIAL SERVICES LIMITED 
= : usiness iper 156 St. Viateur West, Montreal 
MANUFACTURERS’ AGENT WANTED BY WELL 
ESTABLISHED ENGINEERING FIRM CON. WANTED 


PITTI 


eir produ 
ime for the 
le west | 

1echanical 
ianagemer! 


ations | 


REPRESENTATIVE AVAILABLE 
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, prepar 


ands 


POSI 


26 


zations 


Ipery 





TIONS — This advertising 
5 years’ recognized standing 
salaried supervisory tech 
positions. Procedure will 
your personal require- 
conflict with Manpower 
fee protected by re- 
Identity covered and present 
Send for details a wx 
8 Delward Bldg., Buffalo 2, 3 


to 
ill not 
Retaining 





situations 
patents. 


motors and 

per year 
engineer, 
town of 
an be 


and application 

employed at $6000 
yn as assistant to chief 
or far west Prefer 
»ypulation WMC release « 


sign proof 
PWw- 

330 W 
16, NB. ¥. 


AVAILABLE 


and in avoiding 


SALARY $15,000 
978, Product 


42nd St., New York 1 


Enginee 


DIRECTOR OF POST-WAR 
PATENT DEVELOPMENT 


Self-employed on own inventions for many 
years; thoroughly versed in all branches 
of patent knowledge. 
in successfully overcoming difficult patent 
competitive 
Will guarantee to produce two 
inventions per year in addition to directing 
the efforts of others. Will give adequate 
of ability before signing contract. 


Exceptional ability 


ring 


8, N. ¥ 


~.ouneneneuscerneesenenas 





York 





ge 42. | 
planning and methods 
fabrication to me 
assemblies with na 
Experienced plant layouts 
ndustrial 


roduction 
metal parts 
electronic 
engineering 
and applica 
able adminis 
With a progressive 
W-990, Product Engineering, 


York 18, N. ¥ 
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Post-War Mfg. 


Fischer & Thomas Co. 


Creative Ideas for 


4815 Superior Ave., Cleveland 3, O. 








engaged n similar activities 

with small firm which uses 
quipment n conjunction with 
ind is interested in developing 


specific application. Prefer mid 
or Experience covers origin: 
nd electrical design, laboratory 


; ; Engineer 
ition of production specifi 


sion f others during various 


will 
develop your 


EXPERIMENTAL 
il DEVELOPMENT WORK 

experiments—research, o 
implement or 


Adding if possible creative or constructive ideas to 
al operating 


conduct ¢ 
new machine 


build full size 
ictly Confidential.) 
P. O. BOX 901 


al Annex 


practic 


AND 


device 


New York, N.Y. 
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have an interest in common. 


write us fully about 


respected. 


idea 


NATIONAL MACHINE PRODUCTS 
154 West Slauson Ave., Los Angeles 3, Cal. 


INVENTORS OR ENGINEERS ; 


if you have a metal product, patented or patent 
invention beyond the 
on which you can furnish clear sketches and writ 
it We may 
Your rights will 


stage 


be 








Capacity available for 
tion of small stamped and drawn metal parts 


AMERICAN METAL WORKS 


STAMPINGS 


high 


speed produ 
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Required by midwest Manufacturer 


Essential War and Peace Product. 
P-974, Product Engineer 
520 North Michigan Ave Chik 
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DRAFTSMAN 


Here Is A Real Opportunity 


If you have at least 5 years of 
detail experience and a graduate 
engineer or equivalent, a well- 
established manufacturer of spe- 
cial paper converting and print- 
ing machinery has an opening 
now for you, where you can ad- 
vance to complete design and 
layout work. Your work will be 
in conjunction with the vice 
president of the company in 
charge of design. The company 
is located in a progressive Wis- 
consin city of 50,000 population, 
with ideal living and working 
conditions. Write full details 
about yorrself in the first letter, 
and state: ompensation expected. 


R. C. BRETH, INC. 


Advertising and Merchandising Counsel 


Green Bay, Wisconsin 





Wanted 


DEVELOPMENT ENGINEERS 


We are offering permanent positions to a few Mechanical and Electrical 
Engineers. This is an unusual opportunity for men who possess adequate 
educational background, originality and initiative to join a well estab- 
lished and growing organization engaged in research and development 
relating to motion picture equipment, television, and marine instruments. 


Write full particulars relative to education and experience, so that we 


can arrange an interview for you. 


INTERNATIONAL PROJECTOR CORPORATION 


92 Gold Street 


New York 7, N. Y. 

















““TOP-FLIGHT”’ 
DESIGN ENGINEER 


Wanted by leading electronic parts 
manufacturer. Must possess thor- 
ough knowledge of automatic ma- 
chinery and accept responsibility 
for planning and designing equip- 
ment leading to greater mechani- 


zation of production operations. Po- 
sition should appeal to mechanical 
engineer who, though now’ em- 
ployed, seeks scope for creative 


talents and remuneration commen- 
surate with outstanding ability. 


P-981, Product Engineering 
330 West 42nd St., New York 18,N.Y. 


WANTED 


INDUSTRIAL CONTROL 
ENGINEER 


We are interested in securing an elec- 
trical engineer to develop industrial 
control apparatus. 

Applicant should be familiar with com- 
petitive designs, and have working 
knowledge of tests and working meth- 
ods. Underwriter’s requirements and 
NEMA standards for electric motor 
control. 

Excellent opportunity to qualify for a 
permanent supervisory position in Engi- 
neering Department of an expanding 
organization, well established in the 
automotive electrical and magnetic re- 
lay field. In applying give age and 
complete resume of experience. 


R-B-M MANUFACTURING CO. 
Division Essex Wire Corp. 
Logansport, Indiana 














SENIOR TOOL ENGINEERS 
CHIEF TOOL DESIGNER 


OPENINGS IN DETROIT & EAST. POSTWAR 
FUTURE. LARGE ENGINEERING FIRM. 


Give complete details in reply. 
P-942, Product Engineering 
520 North Michigan Ave., Chicago 11, III. 


PRODUCT ENGINEER 


We are looking for a product engineer 
to work in our development department, 
preferably with experience in electrical 
appliances or small motors. Position offers 
excellent opportunities. 


Company now engaged 100% in produc- 
tion of power driven turrets for Navy 
Bombers. 

We also have an opening for an experi- 
enced engineering draftsman in our de- 
velopment department. Excellent oppor- 
tunities for advancement. 


Reply to 


SAMSON UNITED CORPORATION 


1700 University Ave., Roch., 10, N. Y. 











ENGINEERS WANTED 


Here’s an opportunity to join one 
of America’s largest manufac- 
turers of electronic and commun- 
ications equipment. 


Radio 
eElectrical 
Electronic 
Industrial 


(Job evaluation) 
*Mechanical 
e Factory Planning 
Materials Handling 
Manufacturing Planning 
Work in connection with the manufacture 
of a wide variety of new and advanced 
types of communications equipment and 
special electronic products. 
Write giving full qualifications, 
or apply to: 


R. L. D.. EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV. KEARNY, N. J. 


@ Also: C. A. L. 
Locust St. Haverhill, Mass. 
Applicants must comply with WMC regulations 





oneeeee 











MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 


Engineers experienced in Machine 
Design and Sheet Metal Products 
or Household Appliances. 


Must have successful pre-war back- 
ground. Permanent position with 
large, progressive organization. in 
replying give full particulars, places 
worked, projects, etc. 


Institute of Product Research 
~—. LAH—448 5S. Hill Street 
os Angeles 13, California 

















WANTED: 


MECHANICAL AND ELECTRICAL ENGINEERS 
AND DRAFTSMEN 


We are expanding our engineering department and have openings for a number 


of men. 


We are now engaged principally in essential war work but want men 


for permanent positions designing and developing new post-war products, such 
as apparatus for heating, air conditioning, etc. 


Reply by letter to Chief Engineer, giving experience, education, personal data, 
present employment, draft status and salary expected. 


PERFECTION STOVE COMPANY 


7609 PLATT AVENUE, 


CLEVELAND 4, OHIO 
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DRAFTSMEN WANTED 
for both centrifugal and _ reciprocating 
pump work. Permanent positions and de- 
sirable working conditions. Experience 
in pump work preferred but all applicants 
will be considered. 


WARREN STEAM PUMP CO., INC. 
WARREN, MASS. 














PROFESSIONAL 
SERVICES 














ASSOCIATED ELECTRONICS 
YONSULTING 

CORPORATION ENGINEERS 

Complete Engineering Service for all Industries 
RESEARCH MANAGEMENT 
DEVELOPMENT PRODUCTION 


DESIGN PUBLICATIONS 
2 Nassau Street New York, 7, N. Y. 
2 Kearney Street San Francisco, 8, Cal 








Atlas Tool & Designing Co. 


CONSULTING and PROCESSING ENGINEERS 
Staff of of killed engineers, designers of tools, 
products, special automati machinery complete 
production lines 

Castor & Kensington Aves., Philadelphia 24, Pa. 








. . . 
Design Consulting Service 
ENGINEERS & PHYSICISTS 
Development & Design to Your Specifications 

MECHANICAL & TEST EQUIPMENT = 
OPTICAL EQUIPMENT INSTR MENTS 
STRESS ANALYSIS WELDMENTS 
P.O. Box 620 Northwest Station 

Washington 15, D. C. 











MANUFACTURING 
SUPERINTENDENT 


Thoroughly experienced in 
the manufacture of me- 
chanical coil springs. Ca- 
pable of directing factory 
force of 250 employees. 
Thorough knowledge of 
all equipment and_proc- 
esses used in the manufac- 
ture of coil springs essen- 
tial. Excellent post - war 
position. Salary commen- 
surate with experience and 
ability. Location Eastern 
Pennsylvania. Write giv- 
ing outline of personal data 
and experience for past ten 
years. 





P-980, Product Engineering 
330 W. 42d St., N. Y. 18, N. Y. 














pret TT 
































PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN ene 
ELECTRICAL PRODUCT DESIGN 
El]. Machinery, Apparatus & Applications 
EF). Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communication 
205 W. Wacker Dr 


Chicago 6, Ill 





PLASTIC MANUFACTURING ORGANIZATION 
located on the east coast is looking for a MASTER 
MECHANIC to supervise toolroom, tool main- 
tenance and plant maintenance. Must be capable 
of accurately estimating intricate plastic molds. 


Preter individual with plastic experience but others 
considered Good post war possibilities. Reply 
Stating age, experience, salary, etc. 


P-977, Product Engineering 
330 West 42nd St., New York 18, N. Y. 
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WANTED 


ENGINEER 


FOR PRODUCT DEVELOPMENT 


Capable of advising small 
manufacturers on _ selec- 
tion of peace time prod- 
ucts, and developing 
methods of utilizing now 
existing machines and 
personnel. Must be ex- 
perienced in machine 
practice and small plant 
manufacturing methods. 
Give complete back- 
ground in first letter. The 
advertiser is a large stable 
concern located in South- 
west. Good postwar op- 
portunity. All replies con- 
fidential. 


P-973, Product Engineering 
) N. Michigan Ave., Chicago 11, 











PITTI 


WANTED 
ASSISTANT 
TO WORKS MANAGER 


Midwest Manufacturer of Electronic De 
vices with excellent Post-War opportuni- 
ties has opening for graduate Mechanical 
or Electrical Engineer with experience in: 
1. Shop work or methods or work 
simplification. 
2. Production planning. 
Position will involve solving manufactur 


ing, procurement and internal procedure 
difficulties. Salary open. 


P-972, Product Engineering 
520 North Michigan Ave., Chicago 11, I 











Industrial Design Company 


Consultants & Designers 
Creative Styling 
Machine Design 
General Drafting 
P. O. Box No. 1732 Phila. 5, Pa 








. 

Lancaster, Allwine & Rommel 
PATENTS & TRADE MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched 


ule of Government and Attorney's Fees, sent 
without obligation Simply ask for ‘‘booklet and 
schedule."’ 

Established 1915 
Suite 4¢ 81 15th St., N.W., Washington 5, D.C 


WANTED 


Machine designer, draftsman, for perma- 
nent post-war positions. We have imme- 
diate openings in our development de- 
partment for designer, and draftsman 
desiring to become connected with a com- 
pany having assured post-war business 
in the manufacture of Dental equipment. 
For personal interview please write, giv- 
ing full details including salary expected. 
Located in central Ohio. 


P-959, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill 














WANTED 


Production Engineer 
Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
effort to efficient mass production. Line 
will have limited size range. Engineer- 
ing design experience desirable for de- 
velopment of motors for tooling and pro- 
duction. Permanent connection with out- 
standing Southern California manufacturer 
entering household appliance field. Send 
detail of experience and personal qualifi- 
cations to A. W. A., Box 68, Station K, 
Los Angeles, California. 


















H. G. MUELLER 


— Engineers 
PRODUCT DESIGN 
New Ideas and 
Developments in 
Mechanical Engineering 
0 YEARS’ EXPERIENCE 
With Leading Products 


649 Hilltop Road Erie, Pa 











SPENCE - RIGOLO 


DESIGNERS 
SPECIALIZING IN 
PRODUCT STYLING 


677 Fifth Ave. New York 22, N. Y 











DRAFTSMAN 


LEADING MAN 


Leading man wanted by medium size manufacturer 
of heavy machinery. Applicants should have thor- 
ough experience on excavating machinery or marine 
auxiliaries or similar, and be qualified for rapid 
advancement to the position of chief draftsman, 
taking full charge under chief designer. Permanent 
position for qualified man. This company in busi- 
ness sixty years, now working to capacity on its 
regular peacetime product on high priority, essential 
industry. Location Eastern seaboard. Applicant 
should give full information as to age, experience, 
and starting salary expected. WMC Regulations 
apply. 


P-975, Product Engineering 
330 West 42nd St., New York 18, N. Y 











WANTED 


MECHANICAL ENGINEER 


Man with practical experience in ma- 

chine design for field work in Chicago 
area, with established manufacturer of 
anti-friction bearings—straight salary— 
experience in farm implement and trac- 
tor field useful—permanent position— 
our staff advised of this advertisement. 


P-971, Product Engineering 
330 W. 42nd St 


» New York 18, N. Y. 
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Multi-Purpose 


STEEL TUBING 


Government Surplus Property To Be Sold By 
Reconstruction Finance Corporation 





2? per Foot—F.0.B. Bronx, N. Y. 


Large lots of this low-carbon steel tubing manufactured 
by the well known Bundy Tubing Company, are offered 
for continuing sale by RFC, a Disposal Agency designated 
by the Surplus Property Board. The tubing is cold-drawn, 
copper coated, inside and out, .248 O.D., .128 I.D., 16 gauge, 
SAE 1010, lengths of 8, 10 and 12 feet. 





7. This is tubing made for the Army for the production of 
30 calibre ammunition and is surplus because of change 
in specifications. It is suitable for a wide variety of appli- 
cations for which the prime materials are unobtainable 
due to wartime restrictions. 


renee 


| The entire lot is unused and in excellent condition. Sam- 
ples are available and inspection can be arranged. 











; 

( ~ 
: It’s Easy to buy from RFC 

Address your order or request for complete information to the office listed below 
q a or your nearest RFC Disposing Agency. 








y, 








SURPLUS PROPERTY DIVISION 


7O PINE STREET, NEW YORK 5, N. Y. 


Agencies located at: Atlanta + Boston + Charlotte - Chicago + Cleveland + Dallas +» Denver + Detroit 
Houston + Kansas City, Mo. + Los Angeles + Minneapolis » New Orleans + New York » Omaha »« Phila- 
delphia + Portland, Ore. + Richmond «= St. Louis + Salt Lake City - San Antonio + San Francisco + Seattle 


BUY WAR BONDS 


<elRECONSTRUCTION J INANCE CORPORATION 
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10 Different types of prints 
can be made with Ozalid 





You specify the type of print desired—whenever you want 
reproductions of your engineering drawings, office forms, or 
other originals. 

For some jobs, you may prefer a black-line print to a blue- 
line or red-line print. Or you may prefer the reproduction on 
cloth, instead of on paper, foil, or film. 





THE JOB 


Sixteen copies of this three page, typewritten report are needed 
right away. 


The Ozalid Print for the Job 


OZALID RAPID BLACK because you'll get prints which you will 
think were actually typed ...and they'll be smudge-proof be- 
sides. You can also copy form letters ...and type in headings 
that will exactly match the printed images. In addition, 


OZALID RAPID BLACK may be used for all-purpose work. 


THE 10 TYPES OF OZALID PRINTS 


Each type of print has its advantages. 

But no matter what type of print you choose, it’s made in 
an OZALID MACHINE in the same manner, in seconds .. . for 
OZALID is a unique reproduction process which, besides giving 
you a 10-1 advantage, greatly simplifies printmaking. 


a 


‘ Foe 
THE JOB 


Part of this design must be changed before production can 
begin. 


The Ozalid Print for the Job 


OZALID TRANSPARENT CLOTH because an extremely durable 
“intermediate” print is desired. The obsolete lines on the print 
can be removed with Ozalid Corrector and the new design 
drawn in. The Transparent Cloth intermediate is then used to 
produce the desired number of prints for the production line. 


For efficiency in routine jobs @ For “impossible” jobs 


Black-line 
Blue-line design changes. 
Red-line 


For routine prints in drafting room, 
shop, or office 


8. Transparent Foil 


4. Opaque Cloth 
For exceptionally durable prints, file 


copies, etc 


9. Chartfilm 


and waterproof 
5. Transblack Intermediate 


6. Sepia-line Intermediate 10. Dryphoto 


7. Transparent Cloth 


For producing “intermediate originals” 


Write for Free Samples of Ozalid’s Ten Types and complete intormation. 
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or to save time and labor when making 


For making composite prints; reclaim- 
ing old, or worn originals. 


For producing lustrous, black-line 


prints on white plastic base —oil proot! 


For high-quality reproduc tions of any 
photographic subject: in black, sepia, 
or two-tone effect. 


Write ©CZALID 


Division of General Aniline and Film Corporation 
Johnson City, N. Y. Ozalid in Canada —Hughes- 
Owens Co., Ltd., Montreal. 
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n and again, thousands of alert engineers like you have 
yed that they can make their equipment cleaner cut, less ex- 
nsive, more compact, more productive when they use a power 
ve that really fits the job exactly. 


And you'll find it's easier to secure these advantages if you 
aster motor drives, because their flexibility and versatility 
atched anywhere. | 


example, look at the motor drives on the machines be- 
: 1, They incorporate a motor and a gear reduction unit and in 
on the drive at the bottom also includes an rama 
4 d brake for quick; controlled stopping. All of these . 

¢ motor, the gear en. and the electric brake . . . all wad 
1 Master units that easily combine into one icine in! 
power package. Saves ordering and mounting time . . . 
space ... saves money. ; 


ably you will not need exactly this same combination of 
features, but Master motors are available in any size 
pm 100 down to 1/10 horsepower and in all cycles, phases, 
und frequencies . . . in open, splash-proof, fan-cooled, and 
plosion-proof types . . . with Gearheads, Speedrangers and 
Ui ibrakes . . . for every type mounting . . . and over a gear 


range up to 432 to 1. o~ 
% w \ 


‘ lext time you need motors for 
wr plant or your product, investi- 
| Master's unusual ability to 
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